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ON THE CHARGING LINE AT ACME STEEL 


World’s largest Cupolas 
are equipped with Cutler-Hammer Control 


To satisfy the 50 tons per hour appetite of Acme 
Steel’s new giant hot blast cupolas, Cutler-Hammer 
engineered the fully automatic charging control 
system. Another industry “‘first’’, this amazing 
system directs the synchronized operations of the 
twin charging buckets between the stock area and 
cupola top from a single control station. With push- 
button control the scrap iron, coke, and stone are 
weighed, logged, and dumped into a waiting charg- 
ing bucket. The bucket is automatically trans- 
ferred to the special hooded charging crane which 
carries the load to the cupola top. Here the 
motions of the charging crane are integrated with 
those of the cupola’s pressure cap and gates to 


permit discharging of the bucket onto the burden 
without losing top pressure. 

The development of this new and different charg- 
ing system and its control is another typical example 
of mill engineers, equipment manufacturers, and 
Cutler-Hammer engineers working together 
to solve new and different mill problems. Remember 
this when you are planning new facilities or 
modernizing existing machines and processes. 
Cutler-Hammer’s 68 years of Mill Control experi- 
ence can prove to be a valuable asset to you during 
the early planning stages. Your inquiry will receive 
prompt attention without obligation. Dept. A-232, 
Cutler-Hammer Inc., Milwaukee 1, Wisconsin. 


Look to Cutler-Hammer Mill Experience ...as broad as it is long 


2 CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. @ Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 
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at the special rates of postage prescribed by Section 132.122. 








LIGHT 
GAUGES 


at High Speeds 
Need Rugged 


Equipment 


Each step toward paper-thin tin 
plate accentuates the operating 
problem. Tracking becomes 
more acute as speeds increase. 
Coils increase in diameter and 
weight. Tension becomes 

more critical. 

Only rugged machinery, for 
which Aetna-Standard is noted, 
can stand up to 21-turn 
operation at high speeds with a 
minimum of strip breakage, 
down time and maintenance. 


BLAW-KNOX COMPANY 


AETNA-STANDARD DIVISION 


K BU YG e PITTSBU 


57 Years’ Experience in 
Engineering Equipment 
for Proc essing ALL 
Gauges of Sheet and Strip 














Wean incorporates new design features 


in Wheeling Steel’s tin plate annealing line 


The most recent addition to Wheel- 
ing Steel Corporation's tin plate 
processing facilities at its Yorkville 
plant was this Wean continuous an- 
nealing line. Designed to produce a 
wide range of closely controlled 
temper tin plate, the continuous an- 
nealing line was put into full-scale 
operation in May, 1959. 

(Among this line’s new features are 
(1) improved design looping towers 
for entry and exit strip storage; (2) 
extra-high freeboards to check 
splashing of solutions in the cleaning 











tanks; (3) controlled atmosphere 
jet cooling system to bring strip to 
handling temperature; (4) a single, 
traveling down-ender to handle two 
recoilers. All tin plate gauges can be 
annealed on this new high speed 
Wean line. 

Wean has established a_ long- 
standing partnership with the steel 
industry to fill the anticipated needs 
of its customers. Why not call upon 


Wean to assure proper planning for 


your expansion program or in mod- 
ernization of your older facilities. 


THE WEAN ENGINEERING COMPANY, INC. « WARREN, OHIO 
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Still ANOTHER Cottrell Advancement By Western Precipitation... 


UNIQUE “FULL-RANGE” RAPPER CONTROL 
PROVIDES ENTIRELY NEW STANDARDS 
OF VERSATILITY 








met Yet the 


cient dust removal, 


= 


With so many variables to be compensated, unusually wide 





adjustability of the Rapper System has long been @ prime . Ss” 


objective for optimum operating efficiency. But complex fac- 
tors have prevented its attainment until development of 
Western Precipitation’s new ‘‘Full Range”’ Rapper Control. 


By simply adjusting a few dials, ‘‘Full Range’’ Control permits: 
> FuLL FREQUENCY apvuustTMENT Other Important Advantages... 


from a complete rapping cycle every 50 seconds to one every 
3% hours...or any desired cycle in between! 


Greater Safety: The “Full Range” Control has no 


. FULL INTENSITY anduvusSTMENT dangerous high voltage circuits to endanger personnel, 
from zero to maximum over an unusually wide range! Entire unit is in “low-voltage” category. 

» FULL PATTERN aduvUSTMENT All “‘Passive’’' Design: There are no motors, gears, 
2, 4 or 8 impacts per cycle can be selected, with each cycle or other high maintenance components in the “Full 
varying from light to heavy on successive impacts within the Range” Control. It is completely electronic. 
cycle —all automatically controlled tc choice of pre-selected 
se accel Space-Saving Compactness: The “Full Range” 


Control requires about half the space of previous designs. 


ree / Also is water and dust tight—can be located virtually 
* NEW BROCHURE anywhere. 


which describes and illustrates the new 


“Full Range’ Rapper Control—the latest a Unitized Circuitry: All related parts are unitized 


product of Western Precipitation’s pro- into separate “cans” for simplified maintenance. 


gram of continuous advancement! ae we 


: For quick assistance, call or 
WESTERN wire collect our nearest in, 
PRECIPITATION 


CORPORATION 





CMP Combination Units Engineers and Constructors of Equipment for Collection of Suspended Material from Gases . and Equipment for the Process Industries 
DUALAIRE Jet-Cleaned Filters 
THERM-O-FLEX Hi-Temp Filters 
TURBULAIRE-DOYLE Scrubbers 
HOLO-FLITE Processor 
HI-TURBIANT Heaters 


LOS ANGELES 54 + NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 


| 
| 
l 
MUL ON anical Cc ctors | 
| 
| 
| 
| Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 


4 lron and Steel Engineer, January, 1960 








How to avoid a common cause of machine downtime 


Even well designed and er.gineered 
machines can turn out to ke big head- 
aches. Common cause: Powntime due 
to excessive maintenance of electric 
controls. 

Electrically operated machinery is 
only as good as the controls which 
govern its operation. Minimum electri- 
cal maintenance means less machine 
downtime. 

Hint: To insure maximum operating 
efficiency for your machinery, check the 
above photograph. It shows the contact 
tips (at right) from a Clark Type “CY” 
A-C Motor Starter after one year of 
continuous service with frequently as 


many as 5,000 operations per hour. 
Compare them with the new, unused 
tips at left above. 

See for yourself that except for slight 
discoloration and minute pitting the 
used contact tips show very little evi- 
dence of wear even after one year of 
steady operation. Many more years of 
reliable, maintenance-free (and down- 
time-free) service are assured. 

Clark’s exclusive “are quenching” 
principle, which works through the use 
of strong, multi-turn magnetic blowouts 


and double-break contacts, is the answer. 


The action of the magnetic field not 
only forces the arc to rotate, moving it 


he 


continually over contact surfaces, but 
tends to “quench” it at the same time. 
As a result, there’s less wear on contact 
tips and a substantial reduction in 
maintenance requirements — much less 
machine downtime. 

There are many more good reasons 
why the Clark Type “CY” Starters will 
control your machines better —help 
them to put their “best foot forward” 
and keep it there. For al/ the facts on 
Clark “CY” Starters, as well as space- 
saving “PM” Relays and other controls 
in Clark’s “standard of quality” line con- 
tact your nearest Clark Controller sales 
office or distributor. Or, write direct. 
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CLARK CONTROLLER 
Everything Under Control * 1146 E. 152nd St. © Cleveland 10, Ohio Compare 
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IN CANADA: CANADIAN CONTROLLERS, LIMITED © MAIN OFFICES AND PLANT, TORONTO 

















PROCEED, 
DEFER 
OR MODIFY? 


Kaiser Engineers can 
help you decide 





Objective analysis is vital to sound decision on 
new plant or expansion projects. Feasibility 
studies, economic analyses and site evaluations 
are yours by an outside, impartial firm when 
Kaiser Engineers is selected to help you decide 


when, how and where to proceed. 


These services are in addition to the design 
and construction of major facilities for the Steel 
industry—including the proven L-D Process for 


which KE is the U. S. licensor. 


KE offers complete, one-company, integrated 
service from concept through construction— 
plus world-wide experience and the ingenuity = 


to build quickly, within budget. <0 


KAISER ENGINEERS 


Division of Henry J. Kaiser Company 
Oakland 12, California 
Pittsburgh, Washington, D. C., Chicago, New York 


® KE projects include work in Argentina, Australia, 
Brazil, Formosa, Japan, New Zealand, as well as Canada 
and the United States. Assignments range from prelim- 
inary planning to plant construction. 
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An up-to-the-minute report on the 


Bright Annealing 
of thin gauge 
Aluminum Coils 
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Coils show no edge damage even when stacked three high. 


Engineers at the Scovill Manufacturing Company, 
Waterbury, Conn., have definitely proved that thin 
gauge aluminum coils can be bright annealed while 
standing on edge without edge damage. This means 
that aluminum producers and converters now have 
greater control of annealing and greater production 
flexibility than ever before, because they will now 
be able to utilize the high-convection, bell-type 


furnace designed and perfected by Lee Wilson. 


Scovill engineers successfully annealed large coils 
of .025 gauge under standard annealing practice. 
Lighter gauges were annealed by placing aluminum 
discs between coils. Annealing results were out- 
standing, both as for brightness and uniform phys- 
ical properties throughout entire coil. If you anneal 
aluminum, copper or brass you should know about 
these Lee Wilson furnaces. Our sales engineers 


will meet with you at your convenience. Literature 


available. 








ENGINEERING 
COMPANY, INC. 


20005 LAKE ROAD @ CLEVELAND 16, OHIO 
HIGH PRODUCTION ANNEALING SYSTEMS 


MAKE THE BEST METALS BETTER 





ARS 














CONCEIVED BY THE FURNACE BUILDERS — ACHIEVED BY RAMTITE® 


“SIMPLICITY” is the keynote of this 
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a RAMTITE installation ina jf 














The construction was In December, 1958, this RAMTITE installation was TI 
: P completed. of 
so simple. it required RAMTITE, the plastic refractory, was used for TI 
the complete enclosures. This included suspended ‘ 
: ‘ sidewalls, burner walls, flat suspended arch, up- sie 
only one ty pe of take walls, recuperative walls and the flat sus- of 
nochew tar thie pended walls leading to the recuperative entrance. Sp: 
anchor fOr tis By using this monolithic construction the loss of 7 
itil f ee heat will be greatly decreased. And there are nu- Ch 
entire furnace. merous other advantages! nee 
ee ame 
. ® e + 
— proving that RAMTITE® is our business 
— not a sideline 
It has been built on PERFORMANCE! 
‘91 
=— we 
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A Ramtite Engineering Assist With 
Suspended Wall and Arch Construction 
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The unique feature of this project is its method 
of anchorage. Only a single type anchor was used. 


This saved money in buying and the intricate in- 
stalling of dozens of shapes. It also saves inventory 
of so many refractories and the necessary storage 
space required. 


The Ramtite Co. offers you a complete sales engi- 
neering service. Experienced men are always avail- 
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able to study your refractory problems and consult 
with your Engineering, Mason and Ceramic De- 


partments about your specific needs. 


Contact your local or nearby Ramtite representa- 
tive or write us today for further information. 
(The bulletins mentioned below may be of particu- 
lar interest. Send for them. Use the handy coupon.) 








OBERMAYER CO, 


ol 1813 South Rockwell St., Chicago 8, Ill. 


DIV. OF THE S. 





THE RAMTITE CO., Div. of The S. pencmnnaee Co. 
1813 S. Rockwell St., Chicago 8, Ill. 


Please send the items checked: 
CL) We are interested in Ramtite. Please send information. 
(1) Bulletin on Castable and Gunning Refractories 
(] Steel Plant Bulletin 
Company Name__— : ee ee ee . 
Attn. Mr. - — Title... ce 


Address — 


City Zonce_____State 
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Cleveland Cranes 
FOR 
STEEL MILL SERVICE 





CLEVELAND GRANES 2.2." 


Mopern Att-Wetpeo Steer Mitt Cranes OHIO 
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A A year-end statement by Max D. Howell, execu- 
tive vice president of the American Iron and Steel 
Institute says: As the industry enters the 1960's, the 
short term outlook points to a cycle of high production 
to overtake the demands of steel users. The new 
decade may start off with a record annual output 
of over 120 million tons of raw steel in 1960, if free of 
prolonged strikes. 

The 1960's should be a constructive decade for the 
iron and steel industry. The demand for steel will in- 
crease, as will the industry’s annual capacity. Iron 
and steel companies will continue to invest heavily in 
new equipment, in technica! research facilities and in 
market development and promotional activities. If the 
steel industry is to successfully counter the effects of 
foreign and domestic competition and inflation, it 
must reduce its costs, increase its productivity, im- 
prove its products and processes, and expand its 
markets. 

In the first nine months of 1959, imports of steel mill 
products totaled around 3 million net tons, well above 
the amount brought into this country during any 
entire calendar year in history. As compared to the 
first nine months of 1958, imports were up about 175 
per cent. Meanwhile, exports of steel mill products de- 
clined 36 per cent. Only about 1.3 million tons of steel 
were exported. 

The argument that imports are small compared to 
total steel shipments ignores the trend of the past two 
years and the speed with which steel imports have 
risen and exports dropped. The fact is that overseas 
steelmakers are better equipped than ever before to 
supply the American market and the demand is such 
that some foreign mills are quoting deliveries well 
into the second quarter of next year. Today, about 
50 countries have steel industries, compared with 
only about 25 countries a quarter-century ago. In 
the 1960's there may be a total of 71 steelmaking 
nations. 

The overseas steel producers have the advantage of 
lower employment costs. American wages are three- 
to-seven times higher. This disadvantage cannot be 
overcome by lower material costs. And it has not been 
overcome by higher productivity. And even if all the 
profits in cur industry were eliminated entirely, there 
would still be a price advantage for steel from over- 
seas. In order to compete, iron and steel companies 
must have higher productivity and greater efficiency. 
They must be able to halt spiraling costs of operation, 
and have the right to manage plants more efficiently. 
he technical men in our industry have challenging 
opportunities to make improvements. 
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A Forecasters in general are visualizing 1960 as the 
best one ever, with the first half bringing the big 
gains. Gross national product will rise to $507,000, - 
000,000, personal income to $400,000,000,000, con- 
sumer spending to $328,000,000,000, auto sales to 
7,000,000 units. 

Mark W. Cresap, Jr., president of Westinghouse 
Electric Corp. sees the electrical industry doubling 
the output of electric power in the €0 decade. 

The Value Line Survey looks for steel to be among 
the industrial groups that will experience the widest 
gains in earnings and dividends. 

The steel industry generally looks for record pro- 
duction. C. M. White, of Republic Steel Corp., sees 
a possibility of 135,000,000 tons. Avery C. Adams, 
Jones & Laughlin Steel Corp., looks for 130,000,000 
tons. Armco’s R. L. Gray puts the figure between 
125,000,000 and 130,000,000 tons. These predictions 
are based on settlement of the steel dispute without 
resumption of the strike. 


A Someone recently dug up an advertisement which 


appeared in 1898. 
The Copy: 


Though love grow cold 
Do not despair; 

There's Ypsilanti 
Underwear. 


Comparing this with today’s commercials, we're 
forced to conclude that copy writers haven't changed 
as much as we suspected. 


A According to the U. S. Bureau of Labor statistics, 
the ‘‘quite rate’’ in business is now only 1.6 per cent, 
lowest for any prosperous peaceful period in our 
history. This is probably a reflection of the individual's 
growing concern over security, but it seems to indi- 
cate a decline in the pioneering spirit and might re- 
sult in more unhappy people. 


A The hazards of incentive pay are emphasized by a 
statement issued by Pittsburgh Steel Co. in an em- 
ployee publication. The company says that high in- 
centive scales iiave raised its payroll costs 46 cents an 
hour above the average for the rest of the industry. 
In its bargaining, the company is asking for cuts in all 
incentive pay running more than 50 per cent of base 
pay. This would affect 23 per cent of Pittsburgh Steel 
workers. 


A Proving that things are cheaper by the dozen, the 
University of Portland (Oregon) is offering family plan 
tuition. The first family member to enter the school 
pays full tuition, the next pays two-thirds, the third 
pays one-third, and all others are free. 


A A disillusioned friend says a budget is a plan to 
pay as you go if you don’t go anywhere. 


A The Bureau of Mines estimates the 1959 total value 
of all minerals, including fuels, at $17,100,000,000. 
This is two per cent higher than 1958's $16,500,000,000, 
but still below the record $18,100,000,000 of 1957. 
Among materials showing an actual drop in 1959 are 
lead, fluorspar, silver, iron ore, anthracite coal, man- 
ganese ore, mercury, copper, gold and chromite. 
Much of this decrease can be attributed to the steel 
strike. 
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7™ ry 
4S 0 TO ELIMINATE HOT SPOTS... 
aud INSURE EVEN HEAT DISTRIBUTION! 












This illustration shows in degrees 
centigrade actual temperatures 


36650) | / 





of a P-G Resistance Grid when UWSZe 

carrying rated current 

*®& Point at which temperature FI7>o 
reading was taken e 


- G Steel Grud est df0'28 HAVE DEMONSTRATED THIS FOR 


MANY YEARS! laboratory tests of temperature distribu- 
tion on ‘‘Type T2 Resistance Grids’’ at rated current indicate 
extremely uniform temperatures over the entire grid surface. 
Note also, that temperatures at points of contact are much cooler 


than at any other point on the entire grid. You, too, can obtain 





better results by specifying P-G for your next application. 
Complete data given in BULLETIN NO. 500. . . Copy on request 


MD GH MG Se (nL) 6) 
ae Ga 





She Nor 


esl = POST-G | oh’ Ss 8 |. am atens-ilemeteli-7 Wh 4 


OFFICE and FACTORY— Kenton Lands Road, Erlanger, Kentucky 





ESTABLISHED 1892 MAILING ADDRESS~— Box 709; Covington, Kentucky 
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One major Eastern steel producer has found the 
the big Mack-Hemp Model A-5 Straightene 


show nN above 


answel 
the largest of its type in the world! 

This A-5 takes really big bowed pipe from the sizing 
mill, pulls it in through three pairs of opposed cross 
rolls and then spins it out straight and round to high 
tolerances in only a single pass. 

This despite the fact that the steel pipe being 
straightened is 16-inch in diameter, fifty feet in length! 


How to straighten the really big pipe! 


To do a job like this, of course, the massive 85-ton 
roll frame is a must, as are the heavy duty rolls, and 
the combined 200 HP motors used to drive all six of 
them. In its first year, this Mack-Hemp A-5 straight- 
ener has handled more than 200,000 tons of pipe. 

If straightening pipe or tubing is your problem 
any size, any alloy — consider doing it vourself. The 
men from Mack-Hemp will be glad to give vou all 


the facts vou ll want to know. 


MACKINTOSH-HEMPHILL 


Division of E.W. BLISS Company 
Pittsburgh and Midland, Pa. 
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DODGE TAPER-LOCK 
STEEL CONVEYOR PULLEYS 





DODGE DOUBLE INTERLOCK 
PILLOW BLOCKS 
WITH TIMKEN BEARINGS 
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Dodge Taper-Lock Steel Conveyor Pulleys and Dodge Double 
Interlock Pillow Blocks with Timken Tapered Roller Bearings 
contribute their dependability to this new sinter plant. They are an 
important part of the extensive conveyor system engineered by 
Dwight-Lloyd Division of McDowell Company, Inc., Cleveland. 

Maximum strength with minimum weight is provided by these 
rugged conveyor pulleys. Their steel rims, discs and hubs are 
fused together into jointless drum construction for terrific im- 
pact resistance. With the unsurpassed holding power of Taper- 
Lock mounting there is no “‘walking on the shaft.” 

Dodge Double Interlock Pillow Blocks (with Timken Tapered 
Roller Bearines) were chosen for this hard service. They are 
rugged, compact, fully self-aligning—with substantial radial and 
thrust capacities. The extra long inner race distributes load over 
a greater shaft area. They are adjusted, lubricated and sealed at 
the factory—for a long life of dependable service. 

DODGE MANUFACTURING CORPORATION, 5900 Union St., Mishawaka, Ind. 





of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Factory trained 
by Dodge, he can give you valuable help on new, cost-saving methods. Look 
in the white pages of your telephone directory for ‘Dodge Transmissioneer.” 
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Dodge dependability built into new sinter 
plant conveyor system at Inland Steel 
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80 inch hot strip Mill built for Klockner -Hutte 
AG, Bremen, Germany. DESIGNERS ANCL 
BUILDERS OF ROLLING MILLS OF EVERY KINE 








WAGNER ELECTRIC MOTORS...THE CHOICE OF LEADERS IN INDUSTRY 
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End Voltage Drop and Line Disturbance 
Problems caused by starting BIG MOTORS... 


Use Wagner Increment 
Motor-Starter Combinations 


} 

i Increment starting is the easy, inexpensive way to limit the inrush 
i of starting current in motors up to 500 horsepower. And, you do it 
best with Wagner Increment Motor-Starter Combinations... 
== matched polyphase motors and magnetic increment starters. 


. oe They do the job efficiently by reducing current drawn from the 
®) ee : line on each point of the starter. Line disturbances are reduced 
: because current taken from the line is not broken during the start- 
ing period. Motors start sure and fast... reach full speed in a 
matter of seconds. They do the job economically, too, because 
Wagner combinations cost less than motors with primary resistance 
or auto-transformer type starters. Two more plusses: The com- 
pact, relatively lightweight starter is easy to connect, and main- 
i tenance is minimized. The motor requires only regular inspection, 
cleaning, and lubrication . . . the starter needs very little attention. 





Wagner two-step motor and starter combinations are suitable for 
most applications. For installations where unusually low inrush of 
starting current is required, 3, 4, 5, or 6-step increment motor- 
starter combinations are available. All combinations fully meet 
the polyphase motor starting requirements of AEIC-EEI-NEMA. 
Their dependability and efficiency—their ability to get the job done 
—has been proved by more than 20 years of service in the field. 








Type RP polyphase motor 


* 
7. 
e 
: , e Why don’t you investigate Wagner Increment Motor-Starter Com- 
in ratings to 500 hp with 
oo 
° 
Py 


binations? It’s possible they can save you money on your big jobs. 
Your Wagner Sales Engineer will help you select the combination 
that meets your requirements. Call him now, at the Wagner branch 
nearest you, or write us for Bulletins MU-128 and MU-195. 
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e increment type starter. 
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BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
. * 

Wasner Electric Corporation 
6483 PLYMOUTH AVENUE, ST.LOUIS 33, MISSOURI 


wené 


ELECTRIC MOTORS + TRANSFORMERS « INDUSTRIAL BRAKES * AUTOMOTIVE BRAKE SYSTEMS— AIR AND HYDRAULIC 
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UNITED 


HIGH SPEED 


5-STAND 


ANDEM COLD MILL 




















RND FOUNDRY COMPANY 
PITTSBURGH, PENNSYLVANIA 


es » eg ‘ 2 oe 

oo Designers and Builders of Ferrous and Nonferrous Rolling Mills, Mill Rolls, 

sre Bes ee j Auxiliary Mill and Processing Equipment, Presses and other heavy machinery. 
: Sedan a i ou itedins Con snd nei Micah tidings Manufacturers of Iron, Nodular tron and Steel Castings and Weldments, 








Standard Quality 
71.17 


Super-Precision 


710.75 





Which Bearing should you buy? 


— They're dimensionally interchangeable, but dimension is 
only one of many factors to consider. At left, is a super- 
precision bearing, made to the most critical specifications 
and good for thousands of trouble-free hours of service in 
the proper application. This bearing is a waste of money and 


often a source of trouble in less demanding applications. 


At right, a standard bearing suitable for applications 
‘ j F 


where preload, run-out and tolerances are not too demanding. 


Which should you buy? Let our bearing engineers help 
d d oD o 


you. When you buy super-precision from Bearings, Inc., 


Providing bearing service BEARI NGS.INGC. 


you get super-precision bearings in the manufacturers’ 
original boxes — factory-fresh and incorporating the latest 
improvements. They are usually carried in stock and 


delivery is immediate. 


If a standard bearing is best, you will get it fast from 
Bearings, Inc. And above all, when your Receiving 
Department checks the bearings received against your 
purchase order, you'll find you have received what you 


have ordered—exactly with no “just as good” substitutions! 


Call the Bearings, Inc. branch nearest you NOW! 


in the North-> O10: Akron Canton Cincinnati * Cleveland* Columbus * Dayton © Elyria * Hamilton « Lima ® Lockland * Mansfield « Painesville * Toledo * Youngstown 
Zanesville * INDIANA: Ft. Wayne « Indianapolis * Muncie * Terre Hautes PENNSYLVANIA: Erie * Johnstown ¢ Philadelphia» Pittsburgh * York 
F WEST VIRGINIA: Charleston « Huntington * Parkersburg * Wheeling NEW JERSEY: Camden 
are NEW YORK: Balanrol Corp., Buffalo Niagara Falls* MARYLAND: Baltimore» DELAWARE: Wilmington 


vues DIXIE BEARINGS, INC 
s * 


FLORIDA: Jacksonville* GEORGIA: Atlantae KENTUCKY: Lovisville* LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte * Greensboro * $. CAROLINA: Greenville» TENNESSEE: Chattanooga » Kingsport * Knoxville * Nashville 


VIRGINIA: Norfolk * Richmond 
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STEEL, 


COMPANY 


12 B&W IFB lined single stack annealing covers in use in the strip annealing department of 
Weirton Steel Company, a division of National Steel Corporation, at Weirton, West Virginia. 


uses lightweight B&W Insulating Firebrick 
for single stack annealing covers. 


These 12 covers, lined with B&W 
K-20 Insulating Firebrick, have been 
in service more than two years in the 
annealing of low and high carbon 
strip from Weirton’s 54” strip mill. 
[dentical in construction, the covers 
ire over 17 feet from base to skew 
ind over 10 feet in diameter. The 
domes are of 9” K-20 IFB construction. 


lhe K-20 is one of B& W’s lightweight 


Insulating Firebrick. In fact, B&W 
K-20 IFB are at least a third of a 
pound lighter than other 2000 F in- 
sulating firebrick. This means savings 
in the overall weight of portable 
covers. Additional savings in fuel con- 
sumption and cycle time are possible 
because lightweight B&W IFB store 
and conduct less heat. Heat is kept 
in the furnace, not in the lining. 


This application points out advan- 
tages of light weight in insulating 
firebrick constructions. And B&W 
makes the lightest weight insulating 
firebrick. Consult your B&W Refrac- 
tories Representative for information 
on how you can profit with lightweight 


B&W IFB. 


Bulletin R-2-H available on request. 


THE BABCOCK & WILCOX COMPANY 
REFRACTORIES DIVISION 


B&W Firebrick, Insulating Firebrick, and Refractory Castables, Plastics, Ramming Mixes, Mortars, and Ceramic Fiber. 











This is THERMAL FATIGUE 


This photograph shows a heat-resistant alloy casting 
after thermal-fatigue failure. 

Thermal fatigue begins with cyclical heating and 
cooling which produces alternate expansion and con- 
traction. The shape of the casting hinders this expan- 
sion and contraction. As a result, hindered expansion 
and contraction stresses develop and increase until plas- 


tic flow occurs. This plastic flow produces a network of 


thermal-fatigue cracks and this cracking leads to failure. 

Thermal fatigue is an inherent problem in heat- 
resistant castings. As such, it occupies an important 
place in Electro-Alloys research efforts to lengthen life 
of components working under high temperatures and 
severe cyclical conditions. 

We have created apparatus that assesses and analyzes 
the variables of thermal fatigue. Check with your Electro- 


Alloys representative for the meaning of our thermal 
fatigue data as it pertains to the material, design and 
service conditions of your heat-resistant castings. 


Send for free technical booklet on Thermal Fatigue 


Ee ~T 
: Please send me free copy of “The Mechanism of Thermal ; 
Fatigue,”’ by Howard S. Avery—comprehensive report based l 
| on extensive lab studies: l 
: Name | 
| Title : 
| Company | 
: Address | 
| City State - | 
; Electro-Alloys, 2031 Taylor St., Elyria, Ohio : 
Isai dS i ig li a a mi al ih St ‘a 


| BrakeShee] ELECTRO-ALLOYS DIVISION © Elyria, Onio 
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REDUCING IRON ORES AND 
CARBURIZING UNDER VACUUM 


A U.S. 2,895,820, issued July 21, 
1959, to Fritz Harders and assigned 
to Dortmund-Horder Huttenunion 
\.G., deseribes a method for reduc- 
ing iron ore and carburizing under 
vacuum. 

As shown in Figure 1, the open 
hearth furnace 1, which is equipped 
with a fore-hearth 2, is filled with a 
bath of pig iron 38 which is either 
charged im liquid form into the 
furnace or melted there from solid 
pig iron. In the region of the fore- 
hearth 2, there is a vacuum vessel 4, 
of which the tubular outlet 5 from 
the bottom dips so far into the melt 

the fore-hearth that a pressure 
seal is produced. The vacuum in the 
vessel 4 is produced by a pump, not 
shown, which is connected to a con- 
necting member 6 of the vessel 4. 
\ charging device 7, 8 for the 
carburizing agent opens through a 


Figure 1 
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reviews — 
ieee ~ : = By MELVIN NORD, Patent Attorney, Detroit, Mich. 


Copies of patents may be oblained from the Commissioner of 


Patents, Washington 25, D. C. al 25 cenls .. 


.. patents 


reviewed cover period July 21, 1959 through August 11, 1959. 


valve-like imlet ito the vacuum 
vessel. 

The ores to be reduced are intro- 
duced into the furnace through 
a pipe 9, which is rotated and which 
projects through an end face of the 
furnace. The numeral 10 indicates 
a burner which supplies the heat 
necessary for reducing the ore. On 
the side of the furnace, there is a 
tap hole for the iron and a tap hole 
for the slag. 

After the liquid pig iron, with a 
carbon content of approximately 
$ to 4.5 per cent, has been intro- 
duced into the furnace, the addition 
of the ore to be reduced is begun. 
Together with the ores, the fluxes 
are also introduced and mixed in 
such a way that a sufficiently liquid 
slag is produced on the carbon- 
containmg molten iron during the 
reduction. 

Since the ores are reduced when 
charged to the carbon-containing 
melt and the earbon in solution is 
thereby consumed, the carbon neces- 
sary for reduction must constantly 
be supplied to the melt. This takes 
place by sucking the melt in portions 
into the vacuum vessel 4, carburiz- 
ing it there, and then returning it to 
the melt. Since the carburizing takes 
place extraordinarily rapidly — in 
vacuo, the efficiency of the process 
is very high. The vigorous agitation 
of the bath produced by the alter- 
nate sucking out and pumping in 


of the reduced melt is of significance 
in this connection. 


METAL SHEET HANDLING 
APPARATUS 


A U.S. 2,897,952, issued Aug. 4, 
1959, to Dario Bueeciconi, assigned 
to Bueciconi Engineering Co., Ine., 
deseribes a method for controlling 
the transfer of sheets from an over- 
head magnetic conveyor toa bottom 
conveyor in a high speed processing 
line. 

As shown in Figures 2 and 3, 
electromagnets 24 are supplied with 
current sufficient to produce an 
electromagnetic force which will 
attract the sheets and hold them 
against the lower run of the belts 
17 for advance by the upper con- 
veyor 10 above the bottom lapping 
conveyor 14. The sheets are ad- 
vanced by conveyor 11 to the en- 
trance end of conveyor 10° where 
they are gripped by the first eleectro- 
magnets 24. As the leading end of 
each sheet passes the slots or open- 
ings 42 it interrupts the stream of 
air delivered from the tank 36 with 
the result that the air blows against 
the lowermost face of the sheet and 
aids in holding it against the belts 17 
on the conveyor 10. As the sheet ad- 
vances and the trailing edge passes 
the openings 42, the air is delivered 
into the deflector boxes 43 and out 
through the bottom openings where 
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Figure 2 
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it impinges on the uppermost surface 
of the sheet and applies sufficient 
pressure on the sheet to force it 
downward so that it drops onto the 
bottom conveyor 14. The electro- 
magnets 35 in the bottom conveyor 
l4 are arranged sc that the greatest 
foree is exerted at the recelving end 
of the conveyor which results in the 
sheets being instantly pulled by the 
electromagnets against the belts 30 
and held on the upper run of the 
conveyor without any shifting so as 
to avoid seratehing or otherwise 
damaging the bottom surface of the 
sheets as they are deposited in 
lapped relation on the conveyor 14. 


APPARATUS FOR MAKING 
STEEL INGOTS 


Al S. 2.897.555. issued Aug. :. 
1959, to Seiji Nishsikiori, describes 
a method and apparatus for making 
steel ingots which are free from the 
contamination of foreign matter and 
gases, With the aid of a mold coating 
composition having a low thermal 
conductivity 

\s shown in Figure 4, inverted 
molds 10 are detachably mounted 
on a ladle 11, the interior 12 of 
which is lined with fire and insula- 
tion brick, the exterior being covered 
with steel plate 13. For pouring 
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Figure 3 


liquid steel and coating composition, 
ladle 11 is provided with an up- 
wardly extending inlet or spout 14 
servicing the upper portion 15 of the 
ladle. This latter portion is provided 
with openings 16 for burners 17’ 
which maintain the metal and coat- 
ing substances in a molten condition 
when necessary. The assembled 
body including ladle, molds, inlet 


and burners is supported above 


a pit 18, adapted to accommodate 
the assembly when inverted, by 
trunnions 19 and 19’ residing m 
rigidly mounted holders 20 and 20’. 

After completion of the refining 
operation in the open hearth, con- 
verter, or electric furnace, the 
molten steel is poured into the ladle 
11 through the inlet 14 either alone 
or together with the molten coating 
composition. 


Figure 4 
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‘un, AN IMPORTANT 
"yar MESSAGE FOR 

= ELECTRIC STEEL 
FURNACE 
OPERATORS 


The performance requirements of graphite in nuclear 
and space age applications are spurring advances in graphite 
technology that were unheard of a few short years ago. 













Research and development progress attributable to these 
newer graphite uses Is rapidly adding to the fund of 
technical knowledge of graphite’s unique properties, 
and to increasingly tighter controls in its manufacture. 


GLC graphite is now employed in many of today’s 
new applications such as nuclear moderators, missiles, 
rockets, honeycomb steel brazing and so on. 


Users of GLC electrodes in electric steel furnaces can be 
sure that GLC graphite specialists are making significant 
contributions in these advanced technological areas— 

F and that their findings are being translated into 
improvements in GLC electrode columns and superior 
customer service. 







We welcome opportunities to assist you in lowering 
electrode costs per melt ton. 





P,0D0Uc 
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GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N. Y. OFFICES IN PRINCIPAL CITIES 
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CHOKED 


in a tornado of abrasive dust! 


FROZEN 


for weeks at 75° C below zero! 


in thick, sluggish mud! 


nothing... but nothing stops 
Super-Seal open-type motors 


Thanks to exclusive Poxeal and Silco-Flex insulations, Super-Seal motors have shown endurances that even 
enclosed motors couldn't match. Results and reasons available from your A-C representative or distributor. 
Or write General Products Division, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS GS) 
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Poxeal, Silco-Flex and Super-Seal 
ore Allis-Chalmers trademarks 
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Figure 5 


The ladle thus filled with molten 
steel and coating composition is 
permitted to remain undisturbed for 
a few minutes so that the latter 
composition may separate from the 
molten steel, owing to its lower 
specific gravity, and rise to the sur- 
face. The assembled body including 
the ladle 11, molds 10 and support- 
ing trunnions is rotated slowly, as 
shown in Figure 5. During this slow 
rotation, the lighter molten coating 
composition 25 enters the mold and 
contacts the bottom and side walls 
thereof. Upon contact with the cool 
mold it begins to solidify thus coat- 
ing the interior surfaces to a thick- 
ness of approximately 5 mm. As the 
assembly is rotated further, the mol- 
ten steel 26 then moves into the ingot 
mold, replacing unsolidified liquid 
coating composition and forcing the 
same toward the upper open end of 
the mold. Since the open end of the 
mold adjoining the ladle is covered 
with the coating composition, the 
steel does not come in contact with 
the mold walls. As revolution pro- 
ceeds, the molds 10 are brought to 
the vertical position (Figure 6) and 
are completely filled with molten 
steel. The liquid coating composition 
is displaced to zone 15 of the ladle, 
covering the upper part of the molds. 
Any eXCess liquid coating composi- 
tion is discharged by gravity flow 
through inlet spout 14 and collected 
in pit 18. It is kept at a high tem- 
perature by radiant heat from the 
audle 11 or by firing the burners 17’ 


Figure 6 
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when necessary. With the molds 
in upright position in pit 18, follow- 
ing solidification, the steel molds 
may be detached from the ladle and 
conveyed from the scene and the 
ingots removed in a conventional 
manner. 

Crystals of free orientation are 
formed in the ingot by reason of 
slower cooling caused by the coating 
of low heat conductivity which lines 
the interior of the mold. Accord- 
ingly, steel ingots produced by the 
present method are of uniform 
structure with the least possible 
segregation. Furthermore, since the 
molten steel when poured into the 
mold only very slowly replaces the 
liquid coating composition already 
in the mold, neither gases nor the 
molten coating substance are en- 
veloped by the steel. Thus, and 
through slow cooling, the present 
method permits the steel ingot to 
free itself of blowholes and flaws 
prior to solidification. In addition, 
the liquid coating composition dis- 
placed from the mold by the steel 
serves to keep the upper part of the 
ingot at a high temperature for a 
considerable time, which prevents 
piping in the ingot at this point, 
since solidification of the molten 
steel proceeds gently upward from 
the bottom of the mold. 

Only the upper 5 per cent of 
ingots need be discarded prior to 
rolling as compared with about 15 
per cent lost as the result of con- 
ventional casting methods. The 
surfaces of the ingots produced by 
the present method are so clean that 
no conditioning is required prior to 
rolling. 


CHARGING APPARATUS FOR 
BLAST FURNACE 


A U.S. 2,897,984, issued Aug. 4, 
1959, to Jean M. M. Augeared, 
provides an improved charging ap- 
paratus for a blast furnace which 
permits the same distribution in 
quantity and particle distribution 
in the various radial planes of the 
blast furnace. The apparatus is 
shown in Figure 7. 

The charging apparatus imeludes 
below the upper inlet aperture for 
the ore an obliquely disposed deflect- 
ing device 23 offset from this aper- 
ture and so disposed as to allow a 
free passage for the fines, which are 
thus enabled to flow in a free shower 
from the inlet aperture in the form 














Figure 7 


of a thin sheet or jet, and to receive 
the medium size pieces and large 
pieces of the ore so as to modify 
their path of descent and cause them 
to take up a path directed toward 
this sheet or jet of fines in such 
manner that they reach or even pass 
through the latter. 

In this way there is obtained a 
new mixture of fines and medium 
and large pieces which remains 
substantially undestroyed. 


CONTINUOUS ANNEALING AND 
TEMPER ROLLING OF LOW 
CARBON STEEL STRIP 


A U.S. 2,897,698, issued Aug. 4, 
1959, to Lawson Van Ormer and 
assigned to Jones & Laughlin Steel 
Corp., provides a method of con- 
tinuous annealing and temper roll- 
ing of low carbon strip, preparatory 
to electrotinning. 


It has been found that if cold 
rolled, low carbon steel strip is 
continuously annealed in the form 
of strand, immediately cold reduced 
in a temper mill, and the amount of 
reduction so affected measured and 
used to control the conditions in the 
annealing furnace so that the latter 
are varied in a manner which com- 
pensates for the conditions giving 
rise to variation in cold reduction, 
a highly uniform product can be 
obtained. 

As shown in [Figure 8, the strip | 
is passed through strand annealing 
furnace 17, which is adjusted to 
provide a certain cycle of heating 
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Figure 8 
and cooling, which we will assume complished automatically through 
to be optimum for the strip 1 from control cireuit 59. 


the leading end of coil 5. The an- 
nealed strip 1 is then immediately 





passed through temper mill stands METHOD OF PICKLING 
10 and 1 and the elongation of the CHROMIUM-CONTAINING STEEL 
FOR THE PRODUCTION OF strip incident to the temper rolling TUBES 
is measured by gage 51. If, now, the 
* ROLLING MILL SLABS strip half way through coil 5 exhibits A U.S. 2,895,856, issued July 21, 
* EXTRUSION BILLETS an increased hardness, and the con- 1959, to Tonny Hong, assigned to 
* PIERCING BILLETS ditions in the annealing furnace 17 United States Steel Corp., describes 
¢ WIRE BARS are not changed, the elongation of a method of pickling chromium- 
Improve cast shop operating effi- this strip in stands 10 and 16 will containing steel tubes following an 
ciency and metallurgical product be somewhat reduced. rhe reduced open annealing operation. 
quality with a LOMA fully con- elongation will be indicated on The tubes are first annealed at 
tinuous casting machine, The indicator 57 and may be used as a 1100 to 1400 F in a reducing atmos- 
equipment handles copper in all guide to readjust conditions within phere and then pickled in an acid 
its various forms — from phos- i oe oy em lati , si aaiatin ey ar 
phor de-oxidized and oxygen-free t le annea ng furnace Lf. iy ecreast SO ution ol sulphuric Ol ny¢ ro- 
to fire refined and tough pitch. in elongation of the strip being chlorie acid at about 180 TF. The 
The basic design of the machine tempered indicates that the tem- scale is removed by pickling within 
also lends itself to the casting perature of annealing furnace 17 a half hour, whereas 4 to 7 hours are 
of brasses, bronzes, aluminum neat 7 ape: % . ' 
should be raised somewhat and, if usually required in the absence of 
and magnesium alloys. The . “ . ; 
desired, this alteration can be ac- the bright annealing operation. 


shapes produced on the unit in- 
clude round piercing and extru- 
sion billets, square wire bars and 
rectangular slabs. 


OTHER PATENTS OF INTEREST TO THE IRON AND STEEL ENGINEER 


Our standard line of 


equipment includes: Patent No. Date Subject Inventor or assignee 
: : 2,895,189 7/21/59 Steel casting process .................. Leopold J. Maertens 
: ee meanines ant saaane 2,895,190 7/21/59 Continuous casting of metals........... Mannesmann A.G. 
© Saws and Cut-off Machinery 2,895,489 7/21/59 Cleaning and reeling mechanism for strip Perfect Circle Corp. 
@ Hot and Cold Rolling Mills Me x niu on bold vine enact aan canaawes 
@ Rod and Tube Draw Benches 2,895,531 7/21/59 Roller shaft bearing for cold roll forming Chicago Metal Mfg. Co. 
CN 5 aca wiih ae Kanaan aeew an 
° Rater one Stretcher Levellers 2,895,733 7/21/59 Machine for destacking magnetizable L. W. Nash Co. 
@ Air and Hydraulic Tube Testers a 
2,895,860 7/21/59 Pressure chill-castings of iron.......... Regie Nationale des 


Usines Renault 


2,896,485 7/28/59 Draw rolling mill..................... A. O. Smith Corp. 

2,896,486 7/28/59 Cold rolling of steel sheets............. Wallace McClung 
Donnelly 

2,897,078 7/28/59 Free-cutting stainless steel............. Seiji Nishsikiori 








2,897,588 8/4/59 Selected area galvanizing.............. General Steel Wares, Ltd. 
MACHINE MFG. Co., INC. 2,897,955 8/4/59  Troughed belt conveyor................ United ro Steel Corp. 
2,898,667 8/11/59 Prevention of edge cracking in the rolling United States Steel Corp. 
114 East 32nd Street Sere 
New York 16, N. Y. 2,899,145 8/11/59 Shaftless mill roll stand............... Aloysius J. Carr 
26 Iron and Steel Engineer, January, 1960 





ASEA Pressductors are the heart 


of the Automatic Gage Control System for 
hot strip mill at Geneva Works, United States 
Steel Corporation, Provo, Utah. 
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ASEA PRESSDUCTORS are especially useful for measuring and registering the 
heavy roll pressures in strip mills. At Geneva Works, they have met all of the 
extremely heavy demands of this type of installation. Slim design permits 
placement under the screw or under the bottom roll. 
ASEA PRESSDUCTORS have high electrical output, are not affected by tempera- 
tures and have negligible hysteresis. For a detailed description of 
ASEA PRESSDUCTORS and their advantages to your applications, write: 
td 


rp 


. U.S. Sales and Service: ASEA ELECTRIC, INC. 


World Pioneer in Electrical Products for Industry 
500 Fifth Avenue, New York 36, N. Y. 
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Yoder Tube Mills 
speed tailpipe production 
at AP Parts Corporation 


The AP Parts Corporation (Toledo, Ohio), world’s 
largest producer of replacement mufflers and tailpipes, 
uses 2 YODER Tube Mills to produce more than 300 ft. 
of 134”, 1%” and 2” tubing per minute. 


According to Mr. John Grindle, Plant Engineer, the 
two-man operated YODER Mills are vital to the produc- 
tion of the entire plant.““ YODER Tube Mills earn their 
keep daily. They are easy to set up, maintain and 
operate ... the welds are clean and uniform. We depend 
on them for constant quality, high production and 
minimum downtime”. 


The YODER Tube Mills at AP Parts exemplify the pro- 
duction economies and dependability of all YODER- 
built equipment, whether it be Pipe and Tube Mills, Cold 
Roll-Forming Machinery or Slitting Equipment. 


If your products require ferrous or non-ferrous pipe 
or tubing, from 44” to 26” diameters, there is a 
YODER Mill designed to produce it economically, 
accurately and efficiently. 


THE YODER COMPANY 


5495 Walworth Avenue . ° Cleveiand 1, Ohio 


For complete information on YODER 
Pipe or Tube Mills... write for the 
fully illustrated, 88 page YODER Tube 
Mill Book... it is yours for the asking. 











PIPE AND TUBE MILLS (ferrous or non-ferrous) 


COLD ROLL FORMING MACHINES 
ROTARY SLITTING LINES 








YODER 





28 lron and Steel Engineer, January, 1960 





OF: het-hebt- bette) i-\>) am A Melsr-)! Ltd. uses 


F : PDE 4 


Fevesatnwe) tie 


; * ‘ 4 ; 
le; wie) a! ) vAN } | ) Ss) Gre h I ) 60’ Rotary Furnace heats 348 blocks 
‘ ; (foreground) for press forging railway 


wheels. 








Furnace Pressure +0.0025" we 
— controlled by this North 
American 16” diaphragm Reg- 
ulator operating the damper 
on a 60’ CANEFCO furnace, 


Fuel-air ratio set on control 
panel for each of 5 zones is 
accurately maintained at all 
flow rates by North American 
Regulators. Flow is controlled 
by North American crank type 
cylinders onremote fuel valves. 


Light weight and compactness 
allow regulator to be bolted 
directly on instrument panel 
without supports. Manual 
operation is achieved by 
panel-mounted push-button 
positioning of the fuel valves. 


Pressurized return lines permit 
low cost installation using 
small tubing. Pump can be 
above or below unit. 


A 


me ' 
) Hydraulic ¢ fo) For engineering information, call 
~e — Cc your nearby North American = -™~_ 
Ww Combustion Engineer ~S 


y or write for Bulletins / 6. 
/ 0; 


ah AMER, 
= ih rS a 4t 
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SL The North American Mfg. Co. 
ord AY ees Cleveland 5, Ohio 
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Typical Hagan soaking pi* chart from the Gary Works. Note the precise control maintained, even though fuel input 


falls to 7% of full scale during soakout. This is a Dual Ring meter which records air and fuel and integrates 
fuel. Notice how excess air is automatically programmed at low firing rates to maintain good circulation. 


at Gary Work’s 48 new pits... 
HAGAN WIDE RANGE 


maintains optimum pit atmosphere 


The ability of the Hagan Ring Balance meter to main- 
tain high accuracy down to 6 to 8% of full scale is 
the main reason for the performance of the fuel-air 
-ratio control system on 48 new dual-fuel pits at 
United States Steel Corporation’s Gary Works. 

Pit atmosphere conditions are held throughout the 
soaking cycle at the correct point to produce opti- 
mum scale, and full advantage is taken of the fuel 
economies made possible by modern pit design. In 
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addition to fuel-air ratio, Hagan controls include 
flue pressure and combustion air pressure. Ring 
Balance meters are used for both transmitting and 
recording, and control panels are also Hagan. 
These systems were supplied as a complete pack- 
age. Control panels had all equipment installed, 
piped and pre-calibrated, so that installation con- 
sisted of connecting up impulse lines, and making 
minor adjustments. As a consequence, the new Gary 
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Transmitters are located under the control panel. Each panel contains 
fuel and air transmitters for a bank of four pits. At the left are the 
Hagan Power Positioners and Hagan V-port butterfly valves which con- 
trol the flow of CO gas. 


be pane se, 





£ bs & “ 
12 x 48” Power Positioner operates slide damper on flue. Double 
reeved to move the full length of the 96” damper, this Positioner easily 
handles the more than 2 ton weight. Hagan Power Positioners are 
available in a full range of sizes for any positioning job. 








Pe 


FUEL-AIR RATIO CONTROL 


at all firing rates 


pits were put into service with a minimum of delay. 

Hagan metallurgical furnace control systems, both 
pneumatic and electronic, offer a degree of accuracy 
and reliability that contribute substantially to steel 
plant economy of operation. A Hagan engineer will be 
glad to show you how Hagan systems are helping 
steel producers maintain greater product uniformity 
and increase production. Write for new bulletin, 
“Tiagan Soaking Pit Control Systems,’’ MSP-177. 
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CHEMICALS & 


aid AG A CONTROLS, INC. 


DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


HAGAN BUILDING, PITTSBURGH 3O, PA. 
In Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Flumendosa No. 13, Milano, Italy 
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STRIP | 

ANNEALING | 

FURNACE | 
LINE 


Delivery end of tamace for lew 
carbon tin plate strip installed 
in a large Canadian steel plant 





eeeneee 
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furnace has an installed electrical input in 

heating and soaking zones of 3000 KW for a rated 
production of 37,000 Ibs/hour on .0O99” x 33” wide 
strip running at 550 FPM. 

Furnace equipment is designed to handle strip 
in thicknesses from .0075” to .020” in widths vary- 
ing from 19” to 38’. 

HNX atmosphere gas is used to purge the fur- 


nace. 


RED LION ROAD and PHILMONT AVE., 
BETHAYRES, PA. 
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Dotted lines show schematic location of wall and diaphragm used to seal off room containing argon 
gas atmosphere. Photograph courtesy of BIRDSBORO STEEL FOUNDRY AND MACHINE CO. 


Gas Tight Through-The-Wall Drive Provided by 


JAX DIHEDRAL SPINDLE COUPLING 


Unusual drive requirements involving 
operating this experimental Hot Mill 
in an inert atmosphere while rolling 
refractory metals into special shapes 
at 3500 to 4000° F. were met by a spe- 
cially designed Ajax Dihedral Spindle 
Coupling. 

It was essential that the speed reducer 
and pinion stand be separated by an 
airtight seal in the wall. The shaft of 
the Ajax Coupling assembly was 
ground to close tolerance and chrome 
plated so that a diaphragm seal could 
ride on the shaft to prevent air from 
entering and argon gas from escaping 


from the sealed chamber. 


Also the use of the Ajax Dihedral 
Coupling assured true running, there- 
by reducing wear on the seal. 

All the power between the speed re- 
ducer and pinion stand goes through 
the coupling to drive the 16”-14” two- 
high reversing mill. 

This is another example of how Ajax 
Dihedral Couplings answer exacting 
conditions encountered in modern in- 
dustry. The broad experience of Ajax 
Coupling Engineers and Field Repre- 
sentatives is at your disposal for assist- 
ance in meeting unusual design and 


operating requirements. 


AJAX FLEXIBLE COUPLING CO. INC. 
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Address 


In Canada 


Name 


Concern 


20 Portage Road, Westfield, N.Y. 


The Alexander Fleck, Ltd., Ottawa 


Cut-a-way view of an AJAX 
DIHEDRAL COUPLING 
shows arrangement of hub 
gears with AJAX patented 
Dihedral tooth shape. 


Please send latest AJAX Dihedral Spindle Coupling 


Bulletin No. 64. 














TRANSMISSION 
APPLIANCES 


in stock...ready for 


> Immediate 
Delivery | 


“20aramennansne®™™ 








hen you need naked bearings...or for 41 of the leading makers of bearings 


«bearings dressed up in overalls 
ready to go to work, you can get anything 
and everything you require-in a hurry-- 
from Berry Bearing Company. 


As authorized stock carrying distributor 


and bearing specialties-with more than 
50,000 items in stock--Berry can give you 
immediate delivery on any type...and...any 
size of bearing or transmission appliance 
you want. You name it--you can rely on 
Berry to deliver it--FAST. 


All phones--DAnube 6-6800 


2633 S. Michigan Ave. 


SKOKIE WAUKEGAN 
4438 Oakton St 23 $. lew Pee 
ORchard 4.6600 Ah Aad "7 


tela @2e) ie) 


Chicago 16, Illinois 


HAMMOND 
4828 Calumet Ave 
WE stmore 1-301 
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SCENE: One of the largest open hearth installations in the country. 
DEEP DARK PLOT: Smoke abatement on a gigantic scale. 
STELLAR CAST: Efficient electrostatic precipitators. 


PRODUCER: Koppers—a leading manufacturer of gas cleaning 
equipment for industry. 


*Facts available on request 


ELECTROSTATIC PRECIPITATORS 


Engineered Products Sold with Service * Baltimore 3, Maryland 




















Operator checks atmosphere con- 
ditions at one of four annealing 






zones on the new tin plate line 





at Weirton Steel Company Divi- 
sion of National Steel Corpora- 
tion. This is one of more than 100 
Bailey Instruments and Controls 
at the Weirton plant. 


This Bailey instrument gives you 
2 atmosphere checks for the price of 1 


You can measure combustibles and oxygen with 
this Bailey Analyzer-Recorder . . . at less than the 
price of other instruments that make only single 


measurements, 


Only Bailey gives you a continuous recording of 
both oxygen and combustibles on the same chart for 
quick, simple comparison. You can reduce costly 
furnace purging time by accurately measuring 
oxygen instead of guessing. Measuring oxygen also 


IRON AND STEEL DIVISION 


BAILEY METER COMPANY 


1047 IVANHOE ROAD 


In Canada—Bailey Meter Company Limited, Montreal 
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drastically reduces danger of explosion. The Oxygen 
Analyzer-Recorder can detect small furnace leakage 
of steel-scaling oxygen—thus assuring higher 
product quality. 

The Bailey instrument is by far the most efficient 
and economical way of controlling atmospheric 
conditions in annealing furnaces. See your Bailey 
Engineer or write to the [ron and Steel Division for 


complete information. ses 


° CLEVELAND 10, OHIO 
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Patterned for performance. - 
Torrington Tapered Roller Beari ngs 


Torrington Tapered Roller Bearings are made to virtually every design 
pattern for your particular performance requirements. 

There are single-row, double-row...four-row tapered roller bearings— 
all in regular or steep angle design for radial and thrust loads—and conical 
roller thrust bearings for heavy thrust loads. Each is designed for depend- 
able service in its operation. 

Whether your application calls for a catalog bearing, or one custom- 
built to your specifications, you can rely on Torrington for utmost precision 
of manufacture, quality material, advanced metallurgy...and engineering 
experience based on the manufacture and application of every major type 
of anti-friction bearing. The Torrington Company, South Bend 21, Ind.— 
and Torrington, Conn. 


TORRINGTON BEARINGS 


Every Basic Type of Anti-friction Bearing 


TAPERED ROLLER + SPHERICAL ROLLER + CYLINDRICAL ROLLER + NEEDLE 
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Torrington 
offers every type 


Single-row 
tapered roller 
= 
Two-row tapered roller, 
solid cone 
e 
Two-row tapered roller, 
solid cup 
e 


Steep angle, two-row 
tapered roller 
- 


Four-row tapered roller 
s 


Conical roller thrust 
e 















BALL + NEEDLE ROLLERS 


¢ THRUST 
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Gradually divergent outlet minimizes tur- 


tt 


conversion. Result is reduced housing wear, 





increased efficiency. 








Design of the deep die-formed inlet and 





wheel flange reduces abrasion to a mini- 
mum. Mating sections form a true half- 
circle with no irregularities. Resultant 
smooth air flow reduces wear, provides 
top performance. 





ABRASION RESISTANCE OF “CR” FAN 
REDUCES MAINTENANCE-REPLACEMENT COSTS 


Where you need a high volume, high pressure many direct-connected applications. This can save 
fan that will stand up under the most severe heavy- — many dollars on initial fan costs. 


duty industrial jobs, especially where abrasion is 
- - rh c , °° mM “om 7 ~ . 
The “Buffalo” Type “CR” Fan offers many 


a problem, the “CR” will give you the most for 
advantages for your most punishing alr moving 


your fan dollar. 
applications. Contact your nearby “Buffalo” engi- 
The “Buffalo” Type “CR” Fan’s superior design, cat iia _— = 
¥Ps E neering representative, or write for Bulletin FD-205. 

heavy gauge construction and painstaking workman- 





ship insure optimum performance during a long life “Buffalo” Fans give you the exclusive “Q” Factor 

of dependable service. Its high capacity character- the built-in QUALITY that provides trouble-free 4 
istics often permit substitution of a smaller fan for satisfaction and long life. 
c 
y 
BUFFALO FORGE COMPANY 
Buffalo, N. Y. I 
Buffalo Pumps Division, Buffalo, N. Y. 

Canadian Blower & Forge Co., Ltd.. Kitchener, Ont. é 
VENTILATING + AIR CLEANING + AIR TEMPERING + INDUCED DRAFT + EXHAUSTING + FORCED DRAFT + COOLING + HEATING + PRESSURE BLOWING OFFIC 
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ATIONAL brush man 


TRADE-MARK 


helped solve this slowdown problem! 


Motor trouble at this 44” steel mill 
caused one costly slowdown after an- 
k other, says “National” Carbon Brush 
a, Man, John Behen. Source of the produc- 
A ~~ tion trouble — excessive film build-up on 
JOHN BEHEN = one of the mill’s edger motors. 

The mill tried several brushes to alleviate this con- 
dition but with no success. They called in John Behen 
who analyzed the operation and recommended the 
proper “National” brush grade. Result: a 100 ton 
increase in daily production thanks to trouble-free 


motor performance. Incidentally, John went on to solve 
similiar brush problems on 3 of the steel mill’s 5,000 
amp motor-generator units. 

John Behen and his fellow “National” Carbon Brush 
Men have been solving industrial brush problems for 
years. Their experience and training — backed by 
“National” long term brush development — make them 
the logical consultants on any industrial brush problem. 

Call your “National” Carbon Brush Man today. Or 
write National Carbon Company, Division of Union 
Carbide Corporation, 30 E. 42nd St., New York 17, N.Y. 


- crammed ‘National’, ‘‘N’’ and Shield Device, and ‘‘Union Carbide” are registered trade-marks of Union Carbide Corporation 
. NATIONAL CARBON COMPANY : Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 
OFFICES: Birmingham, Chicago, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco * CANADA: Union Carbide Canada Limited, Toronto 
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the basic coupling 


principle that 
couldn't be 


improved... 





/ This principle 
makes every 
Fast’s coupling 
... large or small 
...out-perform 
all others 


The principle embodied in Koppers 
gear-type, self-aligning Fast’s coup- 
lings couldn’t be improved by anyone. 
Throughout industry, Fast’s couplings 
are accepted as the most dependable 
couplings on the market. Experience 
has proved that they frequently outlast 
the equipment they connect. 

Fast’s couplings are sufficiently com- 
prehensive in types, sizes and versatil- 
ity to meet almost every known need 
for couplings. Available in forged steel 
for shaft sizes from 34” to 6%” and 
in cast steel for shaft sizes from 514” 
to 32”. 

Nearly 40 years of coupling exper- 
ience guarantees that Koppers can 
supply the right coupling engineered 
for a given application. For the book- 
let describing Fast’s couplings applica- 
ble to your equipment, write today to: 
Koppers COMPANY, INC., Fast’s Cou- 
pling Department, 5001 Scott Street, 
Baltimore 3, Maryland. 








THE ORIGINAL 
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KOPPERS | PASTS Couplings 


Engineered Products Sold with Service 
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Complete translations from which these condensations 
were prepared are available from Henry Brutcher, 
P.O. Box 157, Altadena, Calif., to whom all corre- 
spondence should be addressed. 


‘Use of Vibrations During Solid- 
ification of Alloys to Eliminate Hot 
Tears,” by I. I. Novikov, et al., 
Liteinoe Proizvodstvo, Jan. 1958, 
No. 1. Investigation into effect of 
vibrations on hot tearing of alloys in 
process of solidifying. Experimental 
setup. Influence of vibration fre- 
quency on development of hot tears: 
tears healed at subcritical vs critical 
vibration frequencies. Results of mi- 


eroexamination of healed tears. 
Jenefits derived from. vibrating: 


fewer hot tears; wider use (e.g., for 
high-strength alloys) of permanent 
mold casting; better filling of mold 
contours; better degassing of melt. 
How to determine the critical fre- 
quency and the best amplitude of vi- 


brations. Ways in which surface 
roughness of vibrated castings can 
be overcome in many instances. 


(Translation No. 4753) 


“Reactions in Pelletizing and 
Iron Ore Reduction, Part I.’’ by 


J. O. Edstrém, Jernkontorets An- 
naler, vol. 142, 1958, No. 7. Lron 
oxides: equilibrium conditions and 


lattice relationships. Oxidation of 
magnetic concentrate pellets. Para- 
bolie law for a sphere, applied to oxi- 
dation of pellets. Experimental re- 
sults. Quantitative determination of 
reaction rates in oxidation of mag- 
hetite pellets. Oxidation of pellets in 
a shaft furnace. Reaction between 
lime and iron oxide in pelletizing. 
Reduction of single crystals of mag- 
hetite and hematite. (Translation 


No. 4559) 


‘Study of the Mixing Efficiency 
of a Basic Iron Mixer,’’ by FE. 
Kickworth, H. J. Kopineck and 
G. Opfer, Stahl und Eisen, vol. 76, 
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No. 16. Failure of model experi- 
ment, conducted in 1952, to yield 
dependable information on the dis- 
puted mixing efficiency of basic 
(bessemer) iron mixers.  Large- 
scale experiments with radiophos- 
phorus Py» as tracer, on full, half-full, 
and quarter-full mixers: procedure 
and results. Observations during 
normal shop operation. Mech- 
anism of mixing—turbulence, heat 
conduction, diffusion. ‘Two-mixer 
operation. General discussion 
(Abridged translation No. 4048) 


‘Some New’ Sponge Iron 
Processes,’’ Part I, by M. Wiberg, 
Jernkontorets Annaler, vol. 142, 
No. 6. Critical evaluation and 


survey of current industrial-scale 
and pilot-scale sponge iron processes 
for performance, economy and pos- 
sibility of further improvements, 
on the basis of the author’s forty 
years of experience in sponge iron 
production and inspection trips to 
the various installations. General 
considerations regarding the reduc- 
tion of ore to sponge iron with CO, 
H., CHy,: equilibrium conditions; 
reduction rate; thermal aspects. 
Particulars on Hégands (Sweden 
and U. 8.) process and recent im- 
provements in material for and way 
of packing the Wiberg 
process—use of natural gas; use of 
oil + oxygen; firing of pellets in 
upper part of reducing furnace shaft; 
movable containers taking the place 
of the shaft furnace; detailed op- 
erating cost the various 
versions of process. Stelling process 
flow sheet. Jensen (Norway) process 
flow sheet. Tanner (Sweden) proc- 
ess flow sheet. Scortecci (Italy) 


saggers. 


data on 


process flow sheet. Galluser (Switzer- 
land) process. H-Iron _ process. 
(Translation No. 4615) 


‘*Production of Transformer Steel 
in the USSR,’”’ by G. M. Berodulin. 
Hutnik (Poland), v. 24, No. 7/8. 
Vacuum degassing practice devel- 
oped for transformer steel con- 
taining 0.02 per cent C max and 
0.005 per cent S max and melted in 
20-ton basic are furnaces’ with 
oxygen lancing. Charge materials 
used and requirements to be met 
by them. Particulars on melting 
practice: oxidizing stage; reducing 
stage; finishing stage; vacuum proc- 
vacuum chamber; general 
arrangement; pressure; treating 
time. Quality improvement 
tained. (Translation No. 4144) 


essing; 


ob- 


“Dry Lurgi-Type Electrical Dust 
Precipitator for the LD Steelmaking 
Process,’’ by F. Kolbe. Berg- und 
Hiittenmannische Montash., v. 104, 
No. 2. Special problems posed by 
brown smoke extreme 
fineness of dust particles. Draw- 
backs of wet electrostatic precipi- 
tators; suitability of iron oxide dust 


because of 


for dry precipitation. Industrial- 
scale Lurgi-developed precipitator 


for the LD process. Comparison of 
three different methods of cooling 
the dusi-laden effluent gases. Op- 
erating results obtained in dry 
precipitation at Donawitz LD steel 
works; 12 tons of cocoa-like dry 
dust per day is charged back in 
paper bags into LD vessel. Operat- 
ing cost data for a 44-ton LD 
furnace. Outline of further improve- 
ments such as vertical gas-flow 
precipitator. (Translation No. 4718) 
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Youngstown safety 
limit stops protect 
against overhoist- 
ing accidents, pro- 
vide positive check 
against human 
errors. 


Write pr Bualletina on any or all EC&M controls. 
They give complete descriptions of equipment and explain why ECaM 
control keeps cranes operating at top efficiency. Square D Company, 
ECaM Division, 4500 Lee Road, Cleveland 28, Ohio. 





SQUARE TJ) COMPANY 








EC&M DIVISION «e CLEVELAND 28, OHIO 
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Tab-Weld resistors eliminate 
A burning at the grid eyes or tap 
plates. Available in capacities 
from 13 to 500 amperes con- 

tinuous. 










DC controllers are simple 
to maintain, provide pin- 
point accuracy and safe 
operation. 
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Vertical master switches 
require little mounting 
space. Short throw reduces 
operator fatigue. 


Long-life brakes give high-speed 
performance, have 100% lubrica- 
tion so that dirt can be flushed out. 















CM master switches 
have short throw of 
operating handle and 
narrow width for close 
grouping. 


Manual-magnetic discon- 
nect switches provide a 
convenient and quick 
means of “killing” the 
crane, including an emer- 
> fhe gency remote-controlled 
STOP button. 


MA master switches pro- 
vide a maximum of 3 
speed points. Can be 
grouped with other 
masters or can be used 
on auxiliary drives. 








0 n and Steel Engineer, January, 1960 43 









a4 





Steel-making _ . 


HARBISON - BASIC ) 
WALKER | | 





Deviation from the conventional with Harbison-Walker specialized basic refractories is necessary to \j 
lead the way to reality in the commercial accomplishment of the ALL-INCLUSIVE, ALL-BASIC open 
hearth steel furnace. These products most economically withstand the ever-increasing severity of oper- 0 


ating conditions including higher temperatures and larger furnaces with greater rates of production, 
accompanied by the use of oxygen with its important benefits. 


“nn = he 
. x * a P at 
fir 


ba 






METALKASE | 
29-57 XXP 


ace ; 

Developed specifically a 
for service in the lal 

Su 


open hearth furnace roof. 


fire 
METALKASE 29-57 XXP internally plated se 
metal-encased brick, used in both sprung and It | 
suspended arch constructions of all designs, con- ad. 


tinues making service records at many steel 
plants. The high purity magnesia, produced by 


Harbison-Walker from Michigan brines and a 
stabilized as dense periclase, is a major constitu- 
ent which measurably enhances the desirable 
properties of this refractory. IN 
ref 
FORSTERITE L CHECKERS - 
Forsterite L is best among basic refractories for checker set- fort 
tings of open hearth regenerators. Properties of particular ves: 
merit for this application are: resistance to fluxing, volume H.. 
stability and strength at high temperatures, and relatively H-1 
great heat capacity. oe 
s = H- 
H 
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Widely-used basic refractories which are important contributors to the success 


of the all-basic furnace are briefly enumerated: 


METALKASE, the original chemically- 


bonded magnesite chrome brick, steel-encased on four 
sides, gives superior service in front walls. 


CHROMEX 6B ::; . chrome-magnesite brick 


having excellent volume stability and great high- 
temperature strength resulting from extremely hard 
firing. It is used with special benefit for front walls, 
back walls and suspended sections of the port ends. 


H-W C-MIX (high purity seawater periclase) 


used for contour-rammed open hearth and electric fur- 
nace bottoms, greatly reduces furnace downtime, saves 
labor and avoids burning-in sacrifice of refractory 
superstructure. 


H-W PERIKLASE :; 2: exceedingly hard- 


fired high-magnesia brick consisting predominantly of 
the mineral periclase in the most stable crystalline form. 
It is unusually resistant to hydration and is particularly 
adapted for open hearth sub-bottoms. 


H-W MAGNAMIX 


CROSS-SECTION AT TAP HOLE 


H-W MAGNAMIX, a pioneer among 


high-magnesia ramming mixtures, is used for mono- 
lithic bottoms. It is especially suited for both hot and 
cold maintenance and for repiping tap holes. 


IN BASIC OXYGEN FURNACES, HARBISON-WALKER unique basic 


refractories set production records 


H-W 17-56 is the special tar bonded basic brick which 
forms the complete working linings of these oxygen 
vessels. 

H-W AMC magnesite brick laid with strong-setting 
H-W PERIKLASE BONDING MorTAk forms the protec- 
tive lining against the shell. 

H-W OXIMIX is the basic ramming mix which forms 


AND SUBSIDIARIES 
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both the monolithic hearth of the furnace and the 
intermediate monolith between the H-W 17-56 work- 
ing lining and the H-W AMC magnesite brick. 


The wide preference for these refractories is attrib- 
utable to their high tonnage records, which continue to 
increase, with resultant reduced costs per ton of steel. 


HARBISON-WALKER REFRACTORIES COMPANY 


GENERAL OFFICES: PITTSBURGH 22, PENNA. 
World’s Most Complete Refractories Service 
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Servo Motor has sectional Constant Voltage Module Measuring Circuit Module—Con- 
housing, leakproof oil-wick, —UsesZenerdiodesandan tains easily-changed range spool 
printed circuits for simplified ambient temperature com- panels and vernier adjustment. Range 
servicing. Any major partcan pensator to replace stand- is changed simply by replacing 
be replaced in 2 minutes. ardizing mechanism. screw-clip panels of fixed resistors. 


BROWN Z£lectnaonih 


cOMTINwOUS 





Amplifier Module— Quick- 
connect design permits fast, 
easy removal for servicing 
and replacement. Circle shows 
quick connect plug. 


THESE FOUR NEW FEATURES ARE STANDARD WITH ALL ElectroniK POTENTIOMETERS 
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New modular design... 


makes £lzectnoniX potentiometers 
easier to use and maintain 


Now, four great new features add new operating 
and servicing ease to all ElectroniK circular and strip 
chart potentiometers. 


© New servo and chart drive motors are sectionalized so 


5 that any major part can be replaced in two minutes. 


® A new constant voltage unit replaces batteries, stand- 


ard cells and standardizing mechanisms. 


© A new measuring circuit, with quick-change range 
spools, simplifies range changing and reduces stray 


pickup. 


PIONEERING THE FUTURE 





ae 8 
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© A quick-connect feature lets you remove the amplifier 


for service and replace it quickly. 


Now, modular design is combined with the traditional 
precision of ElectroniK potentiometers, to give you a 
greater value than ever in accurate, dependable 
measurement and control. 


For full details, call your nearby Honeywell field 
engineer today. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 


SINCE 1885 


Haase well 


10 12 14 16 
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EIMCO SLAG LOADERS... 
. . . keep going where other machines give up! 


Whether you specify the Eimco Special Overhead 
Excavator or the Eimco Steel Mill Front End Loader, 
you get a crawler-tractor shovel that is precision engi- 
neered, rugged-built, to make really tough jobs, such 
as slag pocket and ground flushing clean-up, 
economical. 

In steel mills throughout the World, Eimco Slag 
Loaders have proven their ability to outperform and 
outlast any other machine, thanks to tough, quality 
construction and advanced engineering features that 
assure lower operating costs . . . outstanding perform- 
ance . . . powerful digging and break-out action... 
maneuverability, in open hearth and other tough serv- 
ice areas of steel production. 

Let a qualified, experienced Eimco sales-engineer 
show you specifications and demonstrate the rugged 
Eimco Special Steel Mill Loaders. For prompt, courteous 
attention and service, contact the Eimco branch office 
or dealer nearest you, or write The Eimco Corporation, 
P.O. Box 300, Salt Lake City 10, Utah, U.S.A. 








“ADVANCED ENGINEERING AND QUALITY CRAFTSMANSHIP SINCE 1884” 





EXPORT OFFICE: 51 - 52 SOUTH STREET, NEW YORK, N. Y. B- 487 SALT LAKE cir ¥, UTAH — U.S.A, ; 
BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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You can get a Turn-Key 
MATERIAL HANDLING PLANT 


from ROBERTS « SCHAEFER 


Lesign. e Engineering. .. fabrication... Construction 





From initial analysis of your problem to turn- 


key delivery, your job will be directed by a 
group of engineers with more than fifty years’ 
experience in the specialized material han- 
dling field. 

Your material handling plant can be de- 


signed with coordinated processing, distribut- 


es 





NEW YORK 19,N.Y. e 


201 NORTH WELLS STREET, CHICAGO 6, ILLINOIS 


PITTSBURGH 22, PA. e 





ing and storage systems to satisfy your 
exacting specifications for capacity, flexibil- 
ity, operating efficiency and economy. 

If you are considering a new material han- 
dling plant or modernization of existing facili- 
ties, it will pay you to discuss your project 


with an R&S engineer. 


ENGINEERS & CONTRACTORS 


ROBERTS & SCHAEFER 


C Baepary 


HUNTINGTON 10,W. VA. © ST. PAUL 1, MINN. 





DIVISION OF THOMPSON-STARRETT COMPANY, INC, 
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From General Electric comes the all-new draw-out 
Limitamp control—-today’s most advanced medium- 
voltage motor starter. Designed for the control of a-c 
motors rated 2300 through 4600 volts and up to 3000 
hp, this new air-break starter has broad application 


throughout industry. 


Since its introduction in 1941, Limitamp control has 
established a reputation for being first with the design 
features that add up to major user benefits. And, 
today’s all-new Limitamp control follows this pattern 
with a host of design innovations that make for: 


Faster installation: When you’re ready to roll in the 
contactor—it can be done easily by one man. And, 











\ 


there are no connections to make —they are made auto- 


matically as the contactor rolls into place. There’s 
plenty of space inside the panel for pulling the motor 
and power cables and making the connections. 
And, with the new design, floor sills have been elimi- 
nated. This means no more grouting, no expensive 
cement work, simplified lineup with other panels. 


Simpler, safer operation: One handie now controls the 
complete operation of connecting and disconnecting 
the starter from the bus and mechanically locking the 
high-voltage compartment door. A unique interlocking 
system protects the unit from misuse. 


Superior protection: General Electric’s new Limitamp 

















INSTALLS IN HALF THE TIME—Draw-out air break con- 
Ia ( 010) wa mole) eohtam (ie) (cL ate Mier] 0) (mele) eetoy-tuseels ola Mm-lele MB bole ucttyte| 


working space help simplify installation. 








INTERRUPTS FAULT IN FIRST 42 CYCLE—Fast-acting, 
current-lhmiting fuses interrupt circuit before short circuits 


cause damage to valuable motors. 


K 
* 


ntrol utilizes fast-acting current-limiting fuses, 
ibient-compensated overload relays, and a _ high- 
positive”’ pro- 


é“ 


voltage contector to provide the most 
tection for your motors. Proved EJ-2 fuses interrupt a 
fault in the first 14 cycle, thus reducing damage to 
lable motors. The performance of the completely 
rdinated design has been exhaustively tested in 
General Electric’s high-voltage laboratory to provide 
the most reliable equipment for your application. 


Easier maintenance: Even with these advanced design 
features, new Limitamp controls are simpler than ever 
t laintain. All components are accessible from the 
I for inspection and maintenance—without remov- 

them from the enclosure. A special test circuit is 
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LIMITAMP CONTROL IS ISOLATED AUTOMATICALLY— 
A unique shutter box isolates the starter from high-voltage 
power when the operating handle is turned to the off position. 





pitti 
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NORMAL MAINTENANCE WITH CONTACTOR IN PLACE— 
All components, including the high-voltage contactor, can be 
maintained right .in the control unit, with complete safety. 


JN TIKC 


built into each unit—permitting check-out operation 
before the unit is put into service. 

For full information on all-new Limitamp motor 
control, contact your G-E Apparatus Sales Engineer 
or Agent today. Or write Sect. 783-10, General Electric 
Co., Schenectady, N. Y., for Bulletin GEA-6893. 
Industry Control Dept., Roanoke, Virginia. 


“Reg. trade-mark of General Electric Company. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 




















FURNACES 


LECTROMELT 


replace open hearths... 


increase ingot capacity 70% 


.lower production costs 





CANADA: Canefco Limited, Toronto... ARGENTINA: Master Argentina, Buenos Aires 
ITALY: Forni Stein, Genova... ENGLAND: Electric Furnace Co., Ltd., Weybridge 
GERMANY: Demag-Elektrometaliurgie, GmbH, Duisburg. . . SPAIN: General 
Electrica Espanola, Bilbao FRANCE: Stein et Roubaix, Paris... BELGIUM: S.A. 
Stein & Roubaix, Bressoux-Liege JAPAN: Daido Steel Company, Ltd., Nagoya 
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Lectromelt 


STAWOARO 


TWO HUNDRED TONS 
CAPACITY 









Lectromeit’s smooth-operating hydraulic 
mechanism assures rapid, accurate forward 
tilting for pouring, backward tilting for siag-off. 


Mh 


\ 


oy ee ‘ 


Two new 100-ton Lectromelt furnaces... 
largest electric-arc furnaces in the eleven 
western states .. . recently replaced gas- 
fired and oil-fired open hearths in a lead- 
ing West Coast steel mill. 


Now, a heat takes 4% hours or less from 
the time the first scrap steel is placed in 
the furnace until the molten steel is ready 
to pour. Each Lectromelt furnace produces 
an average of 25 tons of ingots per hour. 
Capacity of the plant has been boosted from 
246,000 to an estimated 420,000 ingot 
toms per year. 

Top-charging Lectromelt furnaces are 
increasing metal-producing capacity all 
over the world. Users report higher ton- 
nage per man-hour, lower power consump- 
tion, savings in electrodes and refractories. 
Precise control possible with Lectromelt 
furnaces contributes to greater uniformity 
and more accurate alloying of metals. 


For complete technical data—ask for a 
copy of Catalog 10. Write Lectromelt Fur- 
nace Division, McGraw- 
Edison Company, 310 32nd 
Street, Pittsburgh 30, Pa. 
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APPLICATION 
OF 


~ SPEED 
REGULATORS 


by G. S. Koss, Assistant Division Superintendent—Rolling Mills, and L. E. RINGGER, Assistant Works Engineer, 





To The Geneva Works 
Hot Strip Finishing Mills 


Geneva Works, Columbia-Geneva Stee! Div., United States Steel Corp., Provo, Utah 


DVANCEMENTS in steel mill controls in more re- 

cent years have been mainly concerned with re- 
finement of cold mill and related finishing operations to 
meet the increasing demand for uniformity of finished 
products. It became apparent that the degree of per- 
fection obtainable in cold mill operations was closely 
related to the dimensional control of the product avail- 
able from the hot-strip mills. It was recognized, there- 
fore that the development of hot-strip mill controls 
should be instigated to eliminate dimensional imper- 
fections in coil product due to limitation of equipment. 
Great efforts are now being made by the steel industry 
to apply new engineering developments and techniques 
to Improve quality and satisfy the increased require- 
ments of the tightening market. 

One of the forward steps has been the installation of 
speed regulators for the finishing stands of the Geneva 
Works hot-strip mill. To understand the purpose and 
accomplishments of this installation more fully, it is 
lecessary that we discuss some of the basic problems en- 
countered on the Geneva mill and the historical back- 
ground which led to this speed regulator application. 

Uhe 132-in. semi-continuous mill was constructed dur- 
ing 1942-43 to produce light and heavy plate. The 


mill line-up consisted of a 2-high sealebreaker, a 4-high 
spreading stand, a 4-high reversing rougher with at- 
tached vertical edger, a second 2-high scalebreaker and 


flour 4-high finishing stands. During 1948 and 1949 the 
mil! was altered and additional facilities including two 
t-high finishing stands, coilers and a 100-kv x-ray 
thickness gage were installed to permit the production 
ol ‘ot-rolled wide strip coils in addition to plate. At 
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this time the attached vertical edger was removed and 
replaced with a heavy duty vertical edger located some 
distance ahead of the reversing rougher. 

After conversion of the facilities to a combination 
plate and hot-strip mill, the product specifications and 
dimensional tolerances became considerably more de- 
manding. The operating personnel accustomed to the 
somewhat broader tolerances for the rolling of plate 
found it difficult to produce the more restrictive require- 
ments of strip product. It was found that an excessively 
high percentage of the product rolled had dimensional 
variations which utilized the full range of commercial 
tolerances. 

During 1951, an extensive test program was inaugu- 
rated to investigate the cause of width and gage varia- 
tions and to provide supporting data for the develop- 
ment and installation of corrective equipment. It was 


True importance of speed regulators is 
that they represent an initial slep 
foward a mill which inherently corrects 
product dimension variations and de- 


livers a betler product. 
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Figure 1— Universal reversing roughing mill has seven- 
roller turnaround table. 


determined that insufficient edging facilities and limita- 
tions in the control of the speeds of the finishing stands 
were largely responsible for the difficulties. Detection 
of dimensional variations in product was further com- 
plicated at Geneva Works by the lack of measuring 
equipment for strip width. The only check on = strip 
width was manual measurement after the strip was 
colled. 

Our approach to the desired objective of closer prod- 
uct width and gage control was formulated into a pro- 
gram which included the following alterations and ad- 
ditions to the 132-in. plate and hot-strip mill. 

1. Relocation of the existing heavy duty vertical 
edger to the slab reheat furnace side of No. 1 seale- 
breaker, and proy ision of high-pressure descaling sprays 
at the edger. At this position the heavy edger has a rela- 
tively thick slab on which it ean work and ean take sub- 
stantial edging drafts to insure uniform incoming width. 

2. Installation of a new close-coupled vertical edger 
attached to the reversing rougher. The new edging 
facilities are shown In. Figure 1. This type of edger is 
most suitable for maintaining uniform width. Edger and 
reversing rougher are equipped with automatic roll po- 
sitioning and speed matching controls. 

3. Installation of a continuous indicating and record- 
ing width gage. This equipment allows continuous mon- 
itoring of finished strip width as contrasted with manual 
spot-check measurements. When variations in width 
are shown by the gage, the mill operators may take 
corrective action. The noncontacting electronic width 





gage is shown in Figure 2. The gage has been installed 
at the delivery side of the final finishing stand to as- 
sure the operator of an indication of final strip width. 

!. Installation of motor-speed regulating equipment 
for the six continuous finishing stands including a new 
bus-voltage regulating system. 

In a hot-strip mill the finishing stands are arranged 
to allow the metal to pass from stand to stand in one 
continuous piece and to leave the mill in its finished 
form. The metal is usually of sufficient length to ex- 
tend through all finishing stands. Due to this condition, 
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it is necessary that the speeds of the various stands be 
co-ordinated so as to pass the same amount of metal 
through all stands in a given interval of time. As the 
thickness of the metal is reduced in rolling, the speed 
of each successive stand is increased. At all times the 
speed relationship between stands must be so maintained 
as to minimize excessive stretching or looping of the strip 
between stands. It is necessary for a given mill to be 
sufficiently flexible in regards to speed selection so that 
various products in regard to width and thickness may 
be rolled. Therefore, it is a requirement that the relative 
speeds of the various stands be readily adjustable. For 
this reason each stand is driven by a direct-current 
motor. 

The choice of d-e motors as prime-movers with their 
inherent wide range of speed adjustment satisfies the 
requirements for rolling a wide range of product thick- 
ness; this is the familar speed cone of the finishing stands 
of a hot-strip mill. This basie choice is then complicated 
by the requirements of matching d-ec motor character- 
istics with the physical requirements of rolling, and has 
been the subject of many previous papers. 

If the material being rolled were infinitely continuous, 
of uniform temperature and physical properties, the rel- 
ative speeds of the several driving motors could be ad- 
justed once and then be maintained in this relation- 
ship with relative ease. Such is not the case as the metal 
is put through the mill in separate bars following each 
other in succession separated by intervals when no 
metal is in the rolls. The motor loads change frequently 
and abruptly from friction to rolling load. As the front 
end of the bar enters each stand, there is an impact 
speed drop due to the sudden load application. This 
tends to upset the proper speed relationship between 
stands, momentarily, and may cause excessive looping 
of the bar between stands. Since looping may result in 
cobbles, the tendency is to operate with speed ratios 
which result in inter-stand tension. The inter-stand 


Figure 2 — Electronic width gage and x-ray thickness gage 
are located at exit of No. 6 finishing stand. 
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tension, if excessive, will in turn cause product dimen- 
ion variation. 

Some tension is required during rolling to permit 

roper tracking of the bar in the mills. The problem 

ien becomes one of maintaining sufficient tensions be- 
veen stands to insure proper tracking of the bar and 

) avoid excessive tensions. 

Figure shows the relative conditions which can 

ecur te transient rolling conditions. The amount 

impact speed drop isa function of the system inertia. 
Sinee this impact drop is an important factor for hot- 
rip mills, the drives are designed with relatively high 
oments of inertia. The steady state difference between 

-load speed and load speed is referred to as the mill 

lroop. The difference between the no-load speeds and 
load speeds, coupled with the time required for 

ese speeds to change, results in stretching and loop- 

¢ of the front end as the bar enters the successive 
tands. The operator usually adjusts the speeds to ob- 
tain Sap Sse (Figure 3) under load. If the steady- 
ate entry speed of Stand B before tension is estab- 
lished as slightly higher than Stand A steady-state de- 
livery speed, the loop thrown as a result of the impact 
speed drop is removed automatically after which ten- 
sion causes the speeds to match as shown in Figure 3. 

The steady-state characteristics of the d-e motors 
are designed and originally adjusted to give a certain 
maximum per cent droop. Should any portion of the 
speed-load motor characteristic be rising then extreme 
difficulty will be encountered operation. Obtaining 
satisfactory characteristics on individual stands may 
sometimes mean 2 compromise between good commuta- 
tion and desired characteristics. 

Suppose that the motors are carefully adjusted dur- 
ing initial testing and give the most desirable character- 
istics obtainable from the motors; this is no guarantee 
that these characteristics will be maintained. The motor 
characteristics are subject to change by disassembling 
and reassembling during installation, future overhaul 
work and other factors affecting regulation of d-e ma- 
chines, for example the condition of brushes and com- 
mutators. The regulation of the Geneva finishing stand 
motors after ten years In operation was found to vary 
considerably between machines. 

Several mills investigated during the course of our 
research program had experienced difficulties with finish- 
ing stand motor performance due to deviation from the 
original motor characteristics and erratic response to 
varying load. Most hot-strip mills are designed with a 
normal amount of motor-speed regulation which makes 
tension adjustment less critical than would be the case 
with a flat speed characteristic. Control schemes have 
been adapted employing variable droop adjustment by 
the operator depending on product dimensions and load- 
ing of the mill. All these schemes, however, have the 
disadvantage that these variables are unregulated and 
are subject to changes beyond the control of the mill 
Operators 

Perhaps the most important limitation of the normal 
main drive d-c motor is its slow speed response to field 
rheostat changes. The physical aspects of continuous 
rolling require that the mill speeds be matched to the 
dr: ting pattern. The volume of strip per unit time pass- 
ing through the finishing standsmust be a constant other- 
Wis looping and/or stretching will occur. In the proc- 
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STAND A STAND B Sap- STRIP DELIVERY 
SPEED-STANDA 
a. te Spe - STRIP ENTRY 


SPEED-STANDB 


TIME FOR STRIP 
“| TO TRAVEL FROM 
STAND ATO STAND B 
INITIAL SPEEDS — 


STEADY STATE 
SPEED DROP 









iMPACT 
SPEED DROP 


Gs ee 


San™ Spee” 
WITH TENSION 


Figure 3 — Effect of impact and steady state speed drop 
with unregulated mill. 


ess of rolling strip the drafting pattern is changed fre- 
quently to produce strip of varying thickness. The speed 
changes to match the drafting pattern must change a 
precise amount and are dependent on the judgment of 
the speed operator. This manual adjustment is an ap- 
proximation which is further adjusted while strip is in 
“ng mill to obtain a speed setting which is considered 
by —— itor to be satisfactory. If the operator’s 
first guess is substantially incorrect, then the speeds 
must be sieila ‘d quickly to prevent excessive looping 
or stretching. 

Speed changes of motors may result not only from 
load changes but also from variations in bus voltage. 
Power is furnished to the motors by six d-c generators 
feeding into one common bus. The relative speeds of the 
six stands are adjustable by individual motor-field con- 
trol rheostats and the whole mill is raised or lowered in 
speed as a unit by varying the generator voltage. Chang- 
ing load on one stand will cause reflections in voltage 
and speed of the other stands. 

A voltage, speed and load recording of the unregu- 
lated No. 2 finishing stand is shown in Figure 4. Enter- 
ing of the bar into the finishing stands in succession sets 
up oscillations in bus voltage which reflect immediately 
in stand speeds. The proper setting-up of mill speeds 
for rolling with minimum tension is further complicated, 
because speed changes on the different stands will not 
necessarily be of the same magnitude on all stands due 
to the difference in inertias, load moments, regulation 
and operating speeds between motors. 

The speed operator confronted with normal slow re- 
sponding motors must become the regulator and make 
manual adjustments usually with detrimental effects to 
product width and thickness. Since speeds will drift 
with changes in motor characteristics and voltage, the 
operator has comparatively little assurance that 
the motors will respond the same. The result is that the 
speed operator adjusts his speeds such that more ten- 
sion is applied to the strip than is required for tracking. 

Speed regulators have been applied previously on 
smaller drives of wire and rod mills both in this country 
and Europe. They also have found wide application in 
paper making and other similar industries. The Geneva 
decision to install speed regulators on the finishing- 
stand motors, however, was made with the full aware- 
ness that it would be the first in this country. 

In selecting the type of speed regulator system cer- 
tain requirements had to be met to insure the mini- 
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1. The regulators had to be compatible with ex- 
isting equipment. 

2. The regulators had 
sponse in order to minimize speed drop during impact 


have high speeds of re- 


loading. 
3. The regulators had to be very 
that no-load speeds and load speeds match closely when 
the motors were operated with zero droop. 

t. Speed of response of the motors to speed setup 
changes had to be five to six times faster than with the 
unregulated system in order that the speed operator 
be able to quickly correct the motor speeds when stretch- 
ing or looping did oecur in the finishing stands. 

Figure 5 the relative which ean 
oecur with speed regulators controlling stand speeds 
such that the mill droop is a negligible quantity. A loop 
as the bar enters successive 


aceurate in order 


shows conditions 


is formed between stands 
mills and is then removed by the speed difference be- 
tween zero tension speed and rolling speed. If the amount 
of loop formed is not excessive then there will be no dan- 
ger of the strip folding when entering the next stand or 
tearing against the side guides. The extra stretching 
which oceurs with a drooping unregulated mill is elim- 
inated. The visible effeet would be smoother entering 
of strip in the mill. This has been noted since the in- 
stallation of the The steady- 
state motor speed will now be constant regardless of 
other hot mill variables. Once adjusted, the speed op- 
erator can be confident that the speeds will not vary, 
and with fast response to required changes the speed 


Geneva speed regulators 


yperator need not overcorrect. 

The Geneva finishing mill drives are fed from a com- 
bus when strip is rolled and this precluded the 
use of voltage as a speed regulating source. 
(Armature boosters were a possibility but would require 
large machines to handle the mill motor armature cur- 
rents with the necessary booster voltage range. The only 
logical regulator choice for the Geneva mill was motor 
field regulators. 


mon d-e 
generator 
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one to two seconds for the Geneva mill and this dictated 
the use of a comparatively high gain regulator to im- 
prove impact speed drop recovery and obtain good regu- 
lation. By the use of buck-boost rotating amplifiers in 
the motor field circuits (which are fed from a constant 
250 volts d-e source) field voltage may be driven to very 
high or very low values thus forcing field current changes 
to obtain the required speed. Response times in the or- 
der of 0.5 to 1.0 see under 100 per cent impact loads 
may be obtained with a sharply adjusted regulator. For 
decreasing field current the buek-boost rotating am- 
plifier does absorb stored field energy through regener- 
ative action. 

In addition to fast speed of 
to control changes there were certain characteristics de- 
sired of the regulators to facilitate manual operations. 
It was anticipated that, with the regulators in opera- 
tion, the mill would function most satisfactorily with a 
minimum of motor speed droop. However, it was also 
desired to have an adjustable regulated droop control 
so that impact armature currents could be kept within 
breaker settings when the mill was heavily loaded. The 
peak capacity of a motor must be considered when used 
with control schemes to improve speed regulation or to 
obtain a very rapid rate of response to incremental speed 
adjustments. 

The equipment supplier established the most suitabl 
circuitry for the speed regulators by simulating vari- 
ous combinations of additional equipment in combi 


response of the motors 


Figure 5 — Effect of impact speed drop and steady state 
speed adjustment when mill is regulated with zero droop. 
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CONTROL CONTACTS ARE OMITTED MOTOR OPERATED MOTOR OPERATED 
FROM THIS DIAGRAM. RHEOSTAT RHEOSTAT 
Figure 6 — Control schematic for motor speed without individual stand regulators. 
tion with existing equipment on an analog computer. backlash of the system made very small adjustments 
Close attention was given to both transient and steady- comparatively difficult. 
state conditions. The design constants were accurately Figure 7 shows the regulated speed control system us- 
determined and the anolag computer was used to de- ing a combination of magnetic and rotating amplifiers. 
termine the proper settings of circuit-adjusting compo- Coarse speed adjustments are made by generator volt- 
nents such as capacitors and resistors for optimum per- age control and by motor-operated motor-field rheostat. 
formance in advance of operation. The importance of Vernier speed control and speed regulation are accom- 
this type of advance computer study in reducing regu- plished by the buck-boost exciter in the motor field 
lator tune-up time cannot be over emphasized. Also circuit. Vernier speed adjustment is now accomplished 
this computer study gives assurance that a minimum of by a small rheostat in the control-reference circuit there- 
regulator stability problems will be encountered dur- by eliminating the old cumbersome mechanical system 
ing field adjustments. which-was used to move the vernier rheostat in the 
‘igure 6 shows the original speed control system with motor-field circuit. This new ease of adjustment and 
generator voltage control using a two-field generator- the fineness of control which are possible have greatly 
voltage regulating system and a variable motor-field helped to reduce speed-operator fatigue. ! 
rheostat coarse speed control. The vernier control of The system operates by comparing a programmed d-c 
motor speeds was accomplished by adjusting a rheostat reference voltage against stand speed in the form of a 
which was connected directly in the motor-field circuit. tachometer voltage. If the two values do not closely 
This rheostat was mechanically linked to a speed lever match, magnetic amplifiers and field-forcing exciter 
through shafts, couplings and gears, and the mechanieal take corrective action In bucking or boosting the motor 


Figure 7 — Voltage and speed regulator schematic as presently installed use magnetic and rotating amplifiers. 
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Figure 8 (left) — Tune up curves for finishing stand No. 5 
regulator. 


field until the motor speed matches the reference. The 
reference voltage source is furnished by a 15-kw, 600- 
volt d-e speed pilot. The speed-pilot voltage is controlled 
by a magnetic amplifier to maintain constant voltage 
and has a rectified constant voltage a-c source as ret- 
erence. The speed-pilot voltage is programmed by the 
motor-operated bus-voltage rheostat and the motor- 
operated motor-field rheostat so that the motor field 
exciter may function around a normal near-zero volt- 
age output. 

The droop control system readjusts the circuit as a 
function of motor current, and the current signal is ob- 
tained from the voltage drop across the motor com- 
mutating and compensating fields. The droop rheostat 
control is set by the speed operator. Thus, the speed 
operator can control the motor characteristics from 
zero droop to the maximum droop of 6 per cent. 

A motor has a much higher gain and significantly 
different time lag at top speed than at base speed. 
Since it is desirable to have the same form of regulator 
response at base and top motor speeds, both system 
gain and system stabilization must be programmed with 
respect to motor speed. This is partially accomplished 
with dials “B” and “D” of 70 C. See Figure 7. Pro- 
grammed stabilization is obtained from the voltage drop 
across dial “C”’ of 70 C in the motor field. 


Figure 9 — Speed and load traces for Stand No. 2. 
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m  y and 2 with speed regu- 
lators. With regula- 
ly tors, bus-voltage fluc- 
d. tuations have a less 
or critical effect on 
m speeds. 
th 
Ye Figure 8 shows typical tune-up curves of the regu- Figure 11 shows the duplex panels in the mill motor 
0- lating system. The tune-up was accomplished during room which house the speed and voltage-regulator con- 
p mill downtime and fast vernier reference changes were trol components including the magnetie amplifiers and 
used to check stability. The regulators were adjusted control meters. Behind the duplex units are the regu- 
for low gain to prevent excessive currents during ver- lating exciter sets with the speed and voltage pilot ex- 
nier reference changes. Stand No. 5 traces were chosen citers and buck-boost motor-field exciters. The 440 volt 
pa . . . . . . . 
as an illustration because this particular stand has the a-c control center against the wall furnishes power to 


longest inertia time constant. the exciter-drive motors 


igure 9 is a comparison of speed and load traces 
for stand No. 2 without the regulators and with regu- 
lators set for zero droop. These traces are from actual 
recordings and are taken for the same mill conditions 
and product rolled. Note the substantial decrease in the 
transient time with the speed regulators in operation 
and the effeet on motor current on the foreing action. 
slight oscillation of speed is noticeable which is 
caused by the interaction of speed and voltage regu- 
lators. As an aid toward understanding the above hunt- 
ing, consider that motor speed and bus voltage are 
directly related, thence, the combination of generator 
with voltage regulator and motor with speed regulator 
closely approaches two independently referenced regu- 
lators controlling the same variable. If response times 
of these two regulators are equal, hunting may easily 
occur. Special attention was, therefore, given to the ad- 
ustment of the voltage-regulator gains. Figure 10 shows 
that bus-voltage fluctuations have a less critical effect 
speeds with the regulators on, than was the case with- 
out regulators as previously shown in Figure 4. The 


Figure 12 shows the main drive motors and the tach- 
ometer generator arrangement. Regulator stability re- 
quires a minimum of backlash in the tachometer drives. 
lor this reason the tachometers are driven through a 
carefully chosen speed increaser and coupling system 
from a stub shaft which is attached to the main-drive 
motor shaft. The control cabinet in the tachometer base 
houses the resistors for tachometer field and output 
voltage adjustments. 

The pulpit desk arrangement with the large-scale in- 
struments for indicating stand loads and speeds is shown 
in Figure 13. These instruments are provided with 
fluorescent dial markings. The lighting system of the 
pulpit is variable incandescent and variable black light 
so that each operator may choose the type and level of 
pulpit lighting he desires. Both the incandescent and 
black-lighting fixtures are well shielded to prevent win- 
dow reflections. The lever controls are smaller and 
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MIT, OT 


easier to operate and are grouped for convenient opera- 
tion from either a sitting or a standing position. 


ni 


— load traces show little over shoot in current, which The mill is generally operated as a “stiff? mill with 
ome indicates that the regulators are still at low gain. zero droop. However, when strip width is above 50 in. 
— lo eliminate the speed oscillations caused by bus- the speed operator will use approximately three per cent 
ot voltage changes completely it would be necessary: to droop to decrease impact current peaks and currents 
— convert the existing common-bus arrangements to an produced by vernier reference changes which otherwise 
— individual-stand supply scheme. The present 3500-kw might trip the motor breakers. The motor breakers are 
<8 generators would not be of sufficient capacity to supply set to trip at 250 per cent load to minimize unnecessary 
= the requirements of the individual motors without the breaker trips; a full vernier-lever change at top speed 
— benefits of load diversity associated with the common- will result in currents approaching 200 per cent of motor 
— scheme. Such a change would require major expen- rating. These current peaks are the limiting factor in 
E (iiures and changes of equipment. the amount of regulator system gain. The difference in 
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Figure 11 — Control cabinets for speed and voltage regu- 
lators. The individual motor field and control exciters are 
visible in the background. 
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Figure 12 — Tachometer generator drives are coupled to 

finishing stand motors through speed increasers. 

Figure 13 — Finishing mill control desk. The large scale 

instruments and arrangements of the speed contro! levers 

facilitate accurate setting up of stand speeds. 
sc risa ™ 7 





mill operation between zero droop and regulated full 
droop are not as noticeable as the difference between reg- 
ulated and unregulated speed operations. The regula- 
tors when set with some droop force the speeds to change 
from no-load speed to the load speed, and thereby re- 
duce the total amount of stretching which would occur 
with unregulated motors for the same amount of droop. 
The most obvious disadvantage of regulated speed with 
droop is that speed is a variable as a function of load 
and hot-mill variables in general tend to produce un- 
desirable product-dimension variations. 

We have stated in the opening paragraphs of this 
paper that the installation of speed regulators on the 
Geneva mill was part of a co-ordinated program with 
the objective to produce better-quality product and to 
reduce the effects of human error. We realize that the 
installation of speed regulators did not change basic 
methods of mill operations. The skill and judgment of 
the mill operators are still a factor in the performance of 
the mill. However, this new installation must neces- 
sarily have an effect on both operations and product by 
giving the operators a much better tool to work with. 

The speed of response of the mills to manual vernier 
changes resulted in a decrease in number and severity 
of finishing stand cobbles. Since the installation of regu- 
lators the average number of cobbles has decreased 
27.5 per cent and the average minutes delay in the 
finishing stands has decreased 35 per cent. 

The use of loopers to assist in safely removing strip 
loops due to mismatched speeds was a frequent oc- 
currence during former operating practice. Now the 
loopers are used very infrequently because the motors 
will respond quickly enough to remove smoothly the 
normal loops formed. 

A visible effect of the regulated mill speeds is the 
smoothness with which the bar enters the finishing 
stands. The usual stretching effect of the drooping 
unregulated mill is substantially eliminated. The speed 
operator may set his speeds closer to the optimum 
setting with assurance that the speeds can be quickly 
adjusted without drift. Speed settings at zero droop can 
be made with such ease and accuracy that no changes 
can be detected on the large dial speed indicating meters 
in the operating pulpit between steady state no-load 
and full load speeds. 

The effect of the regulators on product thickness and 
width is most convincingly shown in Figures 14 and 15. 
Figure 14 shows a representative pattern of width and 
thickness without speed regulators whereas Figure 15 
shows width and thickness performance with regulators 
'n operation and the mill properly adjusted. It is most 
important to recognize that any mismatch in stand 
speeds could change both patterns considerably. The 
regulated mill, however, can be corrected more quickly 
and with greater ease and accuracy which results in 
higher yield of prime product. The variation in gage 
shown in Figure 14 was characteristic of the Geneva 
hot-strip mills operating without regulators. 

It is every hot-strip-mill operator’s ambition that one 
day he will be able to produce a product of uniform 
gage and width. With further developments and re- 
finements of hot-strip-mill controls this goal may not 
be too far in the future. 

The true importance of the speed regulators is that 
they represent an initial step toward a mill which in- 
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Figure 14 — Thickness and width performance of unregulated mill. 
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Figure 15 — Thickness and width performance of regulated mill. 


herently corrects product dimension variations and 
delivers a product meeting more rigid customer re- 
quirements. 
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D. R. Cochran: It has been generally believed 
that speed regulators would be a necessity for any 
hot-strip mill that will ultimately have automatic gage 
control. The experience at Geneva seems to confirm 
these beliefs. 

As reported by the authors, speed regulators can be 
readily adapted to existing mills with substantial 
improvement in mill performance. Similar favorable 
reports have been received regarding performance of 
the 80-in. mill at Cornigliano in Genoa, Italy, where 
similar speed regulators are in operation. In addition, 
the use of speed regulators on new mills may result in 
even better performance, comparatively speaking. 

For example, the past practice has been to build hot 
strip mill motors with high inertia to keep the impact 
speed drop as low as possible. However, as pointed out 
in the paper, the speed regulator gain must be kept 
relatively low to prevent excessive armature current 
during vernier speed changes and recovery from impact 
speed drop. Of course, this also results in a longer 
recovery time than would be possible if accelerating 
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torque could be greater or the inertia less. From the 
laws of mechanics, it is possible to get speed recovery 
in the same length of time with a motor which has twice 
as much impact speed drop, if the inertia is half as 
much. Half the inertia will permit twice the rate of 
aeceleration for the same value of accelerating torque. 
This means that there is an optimum selection of 
motor inertia and the associated impact speed drop 
versus the allowable speed regulator gain for minimum 
speed recovery time. Such an optimum condition would 
result in an improvement in the problem cf accelerating 
current during vernier speed changes. Analytical 
investigations have been made to develop electric 
machine designs for recent mills. 

The recent trend to individual stand power supplies 
with the advantage of greater versatility of mill 
operation also offers advantages to a speed regulated 
mill as mentioned by the authors. Speed regulators 
on a common bus mill, as has been demonstrated at 
Geneva, do result in a major improvement in mill 
performance. However, with a common bus arrange- 
ment, a change in load on one stand will affect the 
speed of the other stands to some extent and upset the 
speed relationship momentarily until the stand speed 
regulators can restore the speed to the correct value 
An individual power supply for each stand motor 
offers improvement and is used on new mills. 

So, with these facts in mind, speed regulators can be 
considered as an additional toel for improvement of 
hot-strip mill performance and will be an important 
factor in the design of electric systems for new mills. 

E. H. Browning: The problem is pioneering in the 
nature when applied to hot-strip mills. However, it is 
quite similar, both in quantitative form and qualita- 
tive form, to speed-regulating rod mills, and the 
similarity of the problems involved is very striking. 

Mr. Koss pointed out the importance of an analog 
computer study in designing and in setting up these 
systems. This does much in the way of minimizing 
field adjustments and trial and error methods of 
stabilizing these somewhat complex speed-regulating 
systems. Further data, in addition to the analytical 
studies, can be had by making combination tests prior 
to installation of the equipment and checking the 
computer results with actual test results. 

Not too long ago we encountered problems in regard 
to the speed regulation of a combination rod mill 
which were quite similar to those that have been faced 
by the authors. In this particular instance the system 
design included rectifier power supplies, a multiple 
number of buses, and multiple motors on each bus. 
The control used consisted of magnetic amplifier 
rectifier bus voltage regulators and magnetic amplifier 
speed regulators working through boosters into the 
fields of the individual mill stand group drive machines. 

It was quite outstanding how computer studies and 
combination testing prior to installation of the equip- 
ment saved much time in the final adjustment of the 
equipment in the field. 

The results reported here by the authors apply to 
an existing mill installed some time ago with a common 
bus arrangement—all drives supplied from one bus. 
As Mr. Ringger and Mr. Koss indicated, the mest 
practical course of speed regulation of that mill was 
through the field controls of the individual drive 
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machines. It can be expected though that on hot-strip 
mills going into service in the future, advantage will be 
taken cf the possibilities of applying speed regulators 
working more directly in the armature circuits of the 
drives. 

I would like to ask three questions in regard to this 
mill. 

First, everyone has been hunting for good, reliable 
speed signals for use with any speed-regulating system. 
Belt drives have been tried, as have geared drives for 
pilot generators. I think in the future we are going to 
see the use of pulse-time integrating type counting 
devices. Now that the mill in Geneva has been in 
operation for some time with gear driven pilot gen- 
erators, | wonder if Mr. Ringger would comment as to 
just what the result of this method of obtaining speed 
signals has been over a period of time, considering such 
things as gear wear and end play on the machine. 

The second question I would like to ask is what the 
practical vernier ranges are that you are using on the 
mill at Columbia-Geneva—that is, the range of speed 
change made available to an operator for correction 
adjustments. 

Third, on the magnetic amplifiers that are in the 
speed regulating system, working into the rotating 
amplifiers—are these 60-cycle supplied magnetic am- 
plifiers? 

R. M. Peeples: Our company has over the years 
done a good bit of work on the hot-mill problem, being 
intimately concerned as a manufacturer of heavy 
electrical machinery. I believe a few comments from 
our experience would fit into the present day picture 
of hot mills. 

Many mills using the common generator bus have 
applied to the generators heavy series fields or large 
inherent droops for purposes of load division. The bus 
regulator is then relied upon to maintain the bus 
voltage. On all the major installations which I can 
recollect, our company has advocated another theory. 
We have installed the generators with a regulation as 
flat as practical, depending upon cross connected 
auxiliary shunt fields to balance loads. This produces 
a bus which is quite stiff and, as a consequence, more 
impervious to the impact loads imposed by the individ- 
ual stands. A regulation of 1 to 114 per cent on the bus 
is quite possible. Therefore a regulator making only 
smooth, slow corrections ean be used. 

The record breaking 80-in. hot mill at Gary has a 
bus of this type, employing rheostatic regulators on the 
generators. The regulators are in successful operation 
today, but are scheduled for retirement and replace- 
ment by magnetic amplifiers this year. 

We still look most fondly toward this type of bus 
for the very reason the authors propound. It is much 
easier to avoid the swinging voltages created by too 
much correction. From the experience gained with 
many installations I believe this would be our recom- 
mendation for a common bus design today. It is a 
stable and easy to maintain system, producing an over- 
all gain in general reliability. Load balancing could be 
improved today with the regulators available. How- 
ever, in view of rectifier possibilities now being offered, 
the question is somewhat academic. 

Our company has provided motor drives on hot 
mills with auxiliary shunt fields excited from a load 
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drop in the armature circuit, usually the interpole. 
These fields are used, along with other equipment, 
to adjust the motor regulation. The strength of this 
field is adjusted by an auxiliary ring on the shunt field 
heostat. 

Fifteen years ago a revision of this circuit was 
vrovided on the Gary mill which incorporated a 
eparate motor operated rheostat acting as a vernier 
w» the initial speed regulating rheostat ring. Control 
f this rheostat was given to the pulpit speed operator, 
which resulted in a setup which allowed the pulpit 
yperator to adjust the regulation of the motor as he 
chose. There were, of course, limits provided on the 
djustment. It was also unidirectional in that the 
djustments imparted only a greater or less degree of 
lroop to the motor. This was the original equipment 
which became known as droop adjustment. 

Since that time several other applications of that 
theory have been made which have incorporated an 
implifier between the load signal and the auxiliary 
field. The amplifiers have all been the rotating type. 

On these installations, adjustment of the amount of 
droop was set by a hand rheostat located in the op- 
erator’s pulpit, while a limit circuit was provided on a 
ring of the main shunt field rheostat. In some of 
these cases a bridge circuit was used by which the 
direction of the correction was reversed, and the 
motor regulation improved by subtraction of field flux 
and consequent increase of speed with load. 

These installations are thus closed loop regulators 
which apply foreing to accomplish a prescribed motor 
field change in response to load and thereby accomplish 
a prescribed change in speed, or a prescribed main- 
tenance of speed. They are speed regulators in the 
sense that a given speed correction is obtained from an 
arbitrary no load speed supposedly set by the main 
rheostat, the regulating loop being closed by the 
field current signal and controlled by the operator. 

Adjustable droop was established on these hot mills 
in an effort to obtain a motor action which suited the 
characteristics of the mill. Obtaining a flat characteristic 
on the motors was not the point, it was rather thought 
desirable to shoot for the so-called critical regulation 
characteristic. The actions of the motors with a load 
suddenly imposed upon them, will depend upon design 
factors, inertia and the speed. When combined in a 
train with other variable speed motors these cbar- 
acteristics, of ecurse, vary over the entire range of 
speed. Therefore the problem of the speed operator in 
handling a train of d-e machines will be to set the 
speed at each stand relative to the other so that the 
motor picks up the incoming strip as fast as possible, 
takes out the slack and settles down to a running 
condition with the correct amount of tension in the 


strip, and without excessive variation from the desired 
value—be it small or large. 

Adjusting the regulation drop of a train of motors to 
suit conditions has been found, on the installations 
where this particular type of control has been tried, to 
be a successful and stable method of rolling strip. 

Anything which can be gained in improvement of 
motor response on the hot mill is today more easily 
economically justified as we now consider automatic 
gage controls and other automation processes. 

We therefore feel that the authors’ description of the 
contributions made on this mill are most timely. 

L. E. Ringger: Mr. Browning has stated that the 
speed regulating problem for a hot-strip mill is anal- 
ogous to the speed regulating of rod mills. That may be 
correct so far as the electrical circuitry is concerned. 
However, we feel that the product dimensions con- 
nected with wide hot-strip mills and the effect of inter- 
stand tension on width and thickness make the control- 
ling of hot-strip mills many times more critical than 
controlling the rod mill. 

In answer to his questions, we feel that standard 
equipment such as the gear driven d-c tachometer 
generator is much more simple to maintain. The 600- 
volt tachometer generators were selected giving a good 
ratio of volts per rpm. 

We know from other mills which are in operation in 
Kurope that oscillations of feed-back signals are very 
critical. In our case, we selected mechanical equip- 
ment with a minimum of backlash. We selected special 
gear type couplings which kept backlash to something 
like 1.2 mechanical degrees. Excessive backlash would 
create a stability problem and we have not yet incurred 
stability problems on the regulators from this source. 

We have not had any problem, thus far, with gear 
wear and the couplings were selected with an especially 
large allowance for end play—twice as large as the 
main motor end play—so we have had no problems 
there. 

The vernier range we originally obtained was 10 
per cent. However, because of the fast speed of response 
of the motors, we could very likely do with less vernier 
range, and we are right now considering cutting this 
range down and increasing the gain of regulators. 

The magnetic amplifiers are supplied from a 60- 
evele source. 

On Mr. Peeples’ comments about operating the mill 
with droop, our experience has shown that we generally 
have better product with zero droop. You will recall 
from Figure 1 that in the drooping mill the bar is 
stretched until speed is reduced. With zero droop and 
fast regulator response, the stretching during impact 
speed drop is eliminated and the bar enters the mill 
more smoothly. A 


Here Is The Figure That Wasn't There 


Several readers have called our attention to an omis- 
sion on page 125 in their copies of our December issue. 
\issing was Figure 22, although the caption for the 
lustration appeared. 

Fortunately, not all the December copies were in 
error. However, for those who missed it, Figure 22 is 

own at the right. 

Drat those gremlins anyway!! 
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Figure 22 — Typical step response of generator voltage to 
a five per cent change in reference. 
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This is both a trying and an interesting period for everyone en- 
gaged in steel manufacturing. 


Increasing competition from substitute products and expanding 
imports of foreign steel challenge us to perfect and apply new methods 
that will reduce costs and improve the quality of steel products. 


Recent scientific and engineering advancements have provided us 
with more efficient processes and new production equipment. Volume 
production of low-cost oxygen for use in blast furnaces and open 
hearths, together with the demonstrated economy of basic oxygen 
furnaces, should give added incentive to perfect and apply new meth- 





ods. 





| The mysteries of rolling steel are disappearing with the applica- 

tion to rolling mills of electronics, the x- ray and automatic mill 
| programming. Further progress in methods is coming from the ex- 
| change of ideas and engineering information through organizations 
such as the Association of Iron and Steel Engineers. 


Over the years the AISE has gained many friends in industry. It 
supports research projects, student engineering scholarships and the 
exchange of information through technical meetings and publications 
on steel production and equipment. 

Your newly-elected officers have accepted the challenge to ad- 
vance these activities even further. We look forward to the privilege 
of serving vou during 1960. 





S.C. READ 
President, AISE 
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President, 1960 


Association of Iron and Steel Engineers 


S. C. READ was born in Clearfield, Pa., and attended Purdue University 
and the University of Michigan. He was graduated from the University of 
Michigan with a degree in mechanical engineering, and later received a 
master’s degree in metallurgical engineering at the Carnegie Institute of 
Technology. He completed machinist apprentice training with the Pennsyl- 
vania Railroad and was advanced to assistant master mechanic in 1920. 

In 1924, he started to work for Jones & Laughlin Steel Corp., Pittsburgh, 
Pa., as assistant superintendent—power department at the South Side works. 
He became master mechanic—rolling mills, in 1938. He was appointed 
superintendent of blooming department and rolling mills, Pittsburgh works 
in March, 1946. In November, 1947, he moved to the general offices as 
manager of maintenance, advancing later to manager of construction and 
maintenance, and finally to his present position of director of construction 
and maintenance in September, 1950. 
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AISE Officers and Directors, 1960 


Cc. E. PRITCHARD 
First Vice President 


\ C. E. PRITCHARD was born in 
Pittsburgh, Pa., and was gradu- 
ated from Carnegie Institute of 
Technology in 1932. He first 
worked for the Atlantic Refining 
Co. where he stayed until 1937, 
at which time he entered the 
steel industry. He then became 
employed in mill maintenance at 
the Warren district of Republic 
Steel Corp., with later appoint- 
ment as district lubrication engi- 
neer. In 1941, he was promoted 
to chief lubrication engineer of 
all Republic Steel's operations 
with headquarters in the general office in Cleveland. In 1951, he joined 
the Alan Wood Steel Co., serving as superintendent of finishing mills. The 
following year he was promoted to superintendent of mills, including all 
rolling mills and finishing operations. In 1957, he was appointed to the 
position of general superintendent of mills, the position he now holds. 


H. L. JENTER 
Second Vice President 


HARRY L. JENTER was born in 
Trenton, N. J., in 1901. He 
joined the American Steel & 
Wire Division’s Trenton works in 
1917 as a draftsman, and for the 
next few years alternately worked 
for the division and attended 
college. In 1926, he was gradu- 
ated from Syracuse University 
with a degree in mechanical en- 
gineering and transferred to the 
Cleveland office. In 1928, he was 
made assistant foreman at the 
Newburgh Wire Works. Mr. 
Jenter was transferred to the 
Cuyahoga works cold roll strip department in 1932, and in 1934 was 
made general foreman. He became assistant superintendent of the 
works in 1935, general superintendent in 1939 and in 1942 transferred 
to the headquarters office as assistant to the vice president of operations. 
He resumed the post of general superintendent of Cuyahoga works a year 
later, was made chief engineer in 1950, assistant district manager in 1952 
and manager of operations—Cleveland District, American Steel & Wire 
Division, U. S. Steel Corp., in 1953. In 1956, he became vice president 
of operations. 





Cc. W. BRUCE 


Treasurer 


C. W. BRUCE was graduated 
from Case Institute of Technology 
in’ mechanical engineering _ in 
1933. He started in the steel 
business in the blooming mill at 
the Corrigan-McKinney Steel Co., 
and in 1934 transferred to the 
combustion department. After 
the merger with Republic Steel 
Corp. in 1935, he continued in the 
combustion department until 1942, 
at which time he was transferred 
to the Chicago district as com- 
bustion engineer. In 1947, he 
was made assistant chief engineer 
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of the Chicago district and in 1951 chief engineer. In January, 1958, he 
was transferred to the general office as chief engineer of steel plants 
for Republic Steel Corp. 


H. R. KNUST 
Secretary 


H. RUSSELL KNUST was born in 
Jessup, Md., in 1918. He was 
graduated from the University 
of Maryland with a Bachelor of 
Science degree in mechanical 
engineering in June, 1940, when 
he entered the “Loop’’ course of 
the Bethlehem Steel Co. In 
August, 1940, he was _ trans- 
ferred io the Sparrows Point 
plant, mechanical department. At 
this plant he progressed from field 
foreman to. assistant master 
mechanic of mills, to supervisor 
of maintenance, to assistant super- 
intendent of mechanical department, superintendent of mechanical de- 
partment, to assistant to general manager and in 1956 he was appointed 
assistant general manager, the position he now holds. He is a member of 
the AISI, ASME and past president of the Engineers Club of Sparrows Point. 


N. C. MICHELS 
Director-at-Large 


N. C. MICHELS was graduated 
from Purdue University with a 
degree in electrical engineering 
in 1936 and later did graduate 
work at Loyola University and 
M.1.T. He entered the employ 
of United States Steel Corp. in 
Pittsburgh in 1941 in the en- 
gineering department. He left 
the service of U. S. Steel in 1947, 
returning to its engineering de- 
partment in 1950. He was trans- 
ferred to the Tennessee Coal & 
lron Division of U. S. Steel in De- 
cember, 1954, and was elected 
vice president—engineering of that division on September 1, 1955, which 
position he now holds. 


R. F. ARMITAGE 
Director 


RICHARD F. ARMITAGE, a native 
of Chicago, Ill., was graduated 
from the University of Illinois re 
ceiving a bachelor of science de 
gree in mechanical engineering 
In 1933, he joined the Republic 
Steel Corp., Chicago, as a lubri- 
cation engineer and also served 
there as combustion engineer and 
general millwright foreman. In 
World War Il, he served three 
years in the European theatré 
reaching the rank of Lt. Col. iv 
the Ordnance Dept. He went to 
Warren as assistant mechanicc 
superintendent in 1946 and became superintendent in 1948. In 1956, h 
was promoted to superiniendent of construction. In 1958 was appointed t 
the position of general superintendent. in 1959, he was made senior as 
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stant district manager, Warren Ohio district. He is also chairman of 
spublic'’s mechanical maintenance committee. 





were separated and Mr. Beeswy was 
trical department, his present position. 


R. J. BEESWY 
Director 


RYLAND J. BEESWY started 
working for the Inland Steel Co. 
as an open hearth motor inspec- 
tor in 1916. He served in the 
Navy in World War I. After the 
war, he returned to Inland Steel 
Co. In January, 1942, he was 
promoted to assistant superiniend- 
ent of the electric and power 
departments. He assumed the 
position of assistant superintend- 
ent of electric, power and steam 
departments in January, 1947. 
In August, 1950, the electric, 
power and steam departments 
named superintendent of the elec- 


DAVID COUSLEY 
Director 


DAVID COUSLEY, is a native of 
Steubenville, Ohio. In 1931, he re- 
ceived a Bachelor of Science de- 
gree from the Miami University. 
He entered the employ of Wheel- 
ing Steel Corp. in 1936 as test- 
ing engineer—coke plant, in 
1940, he became assistant to fuel 
engineer; in 1943 was made as- 
sistant fuel engineer. In 1952, he 
was made assistant superintend- 
ent of utilities and in 1957 was 
appointed acting superintendent 
of utilities, in which capacity he 
still serves. 


Cc. G. DIMITT 
Director 


CLARE G. DIMITT, a native of 
Illinois, attended public schools in 
that state, and Armour Institute. 
In 1917, he joined Illinois Steel, 
later Carnegie Illinois Steel, and 
United States Steel, South Works, 
working in blast furnace, mainte- 
nance, steel producing and en- 
gineering departments as elec- 
trical leader; test engineer, chief 
test engineer; assistant general 
maintenance foreman; assistant to 
division superintendent of main- 
tenance, and on technological co- 
ordination. He now serves as 


supervisor—electrical design engineering. Mr. Dimitt has been very active in 
AISE committee work and is a member of AISE Standardization and Re- 
search Committee and is co-chairman of the Crane and Auxiliary Drive 


Wiring Subcommittee. 
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R. L. DOWELL 
Director 


RALPH L. DOWELL was born in 
Onarga, Ill, in 1911 and at- 
tended public schools in that 
state. He was graduated from 
the University of Ilinois in 1932 
receiving a bachelor of science 
degree in electrical engineering. 
After working on several con- 
struction projects, he joined the 
Inland Steel Co. as an electrician. 
In 1935, he switched to the Gary 
Sheet and Tin Mill, United States 
Sieel Corp. as a material expe- 
ditor. In 1937, he was transferred 
to the I.C.l. & R.R. Div. as an 


trical engineer; and in 1939, he was moved to the maintenance de- 
riment as general turn foreman—electrical in the tin mills. In 1942, he 
©: made general foreman—electrical cold reduction and electrolytic tin- 


In 1947, he went with Reynolds Metals Corp. as superintendent of 
rical maintenance. In 1948, he returned to United States Steel, Pitts- 
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burg, Calif., as superiniendent of maintenance, sheet and tin mills, being 
made assistant superintendent of maintenance, Pittsburg Works in 1950, 
and in 1957 was appointed assistant to the general superintendent, the 
position he now holds. 


CHARLES W. DUNN 
Director 


C. W. DUNN was born in 
Clinton, Mass. He was graduated 
with a bachelor of science degree 
in mechanical engineering from 
Carnegie Institute of Technology 
in 1944. After service with the 
U. S. Navy, he started in 1946 as 
special engineer at the Duquesne 
works of the United States Steel 
Corp. In 1947, he was trans- 
ferred to Lorain works of the 
National Tube Div., as a designer 
on the construction of No. 4 seam- 
less mill and advanced to resi- 
dent inspector on manufacturers’ 
equipment, later joining the operating force. In 1949, he joined the Ohio 
Boxboard Co. in Rittman, Ohio, as chief project engineer in charge of the 
paperboard mill expansion program. In 1951, he rejoined the U. S. Steel 
Corp., Fairless works as general supervisor equipment installation, became 
technical co-ordinator for maintenance and utilities division, and in 1955 
was promoted to superintendent of utilities, the position he now holds. 





J. N. EVANS 
Director 


JAMES N. EVANS, a native of 
Indiana, was graduated from Pur- 
due University in 1925 with a de- 
gree in chemical engineering. Until 
1929 his work was primarily 
boiler water treatment with the 
Florida Power and Light Co. at 
several locations. From 1929 to 
1937, he held various positions on 
power plant construction § with 
Consolidated Edison Co. in New 
York City. Since 1937, Mr. Evans 
has been with National Tube Div. 
of United States Steel Corp.— 
for eight years at the National 
and Christy Park works in McKeesport, Pa., and since 1945, as super- 
intendent, fuels and power, Lorain works, Lorain, Ohio. 


CARL P. FARLOW, JR. 
Director 


CARL P. FARLOW, JR., was born 
in Alabama in 1921. He at- 
tended public schools in that 
state. In 1939, he joined the 
American Cast Iron Pipe Co. and 
alternately worked there and at- 
tended college. In 1943, he re- 
ceived a degree in mechanical 
engineering from the University of 
Alabama. He served with the 
Navy and returned to the Ameri- 
can Cast lron Pipe Co. in 1946 in 
the engineering department. In 
1948, he joined the sales depart- 
ment, and again served in the U. S. 
Navy from 1951 to 1953. He then returned to the engineering depart- 
ment and in 1956 was made chief engineer of American Cast Iron Pipe 
Co., which position he how holds. 

A. B. GLOSSBRENNER 
Director 

A. B. GLOSSBRENNER gradu- 
ated from Lehigh University in 
1949, following a three year 
interruption with the United States 
Air Force with service in the 14th 
Air Force in China. He joined the 
Steel and Tube Division of the 
Timken Roller Bearing Co. in 
July, 1949, and helped develop 
Timken's new concept of material 
handling for the steel industry. 
In 1957, Mr. Glossbrenner was 
made general foreman of the 
bloom, bar, and billet condition- 
ing department, which position he 
now holds. 
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c. H. GOOD, JR. 
Director 


CHARLES H. GOOD, JR., is a 
native of Aspinwall, Pa., and at- 
tended public schools in that 
vicinity. In 1939, he entered the 
employ of the United States Steel 
Corp., Duquesne works, as an 
engineer in the fuel and steam 
dept., and simultaneously at- 
tended Carnegie Institute of 
Technology at night, graduating 
in 1942 with a degree in me- 
chanical engineering. He continued 
his association with the Institute as 
an instructor in the evening 
school. In 1944, Mr. Good became 
assistant superintendent of the fuel and steam dept., Duquesne works, in 
1948 was promoted to assistant superintendent of maintenance; and in 
1950 became superintendent of maintenance. In 1954, he served as as- 
sistant to the general superintendent, Duquesne works, and later was ad- 
vanced to chief engineer. He then transferred to the general offices in 
Pittsburgh as assistant to the vice president—operations. On April 1, 1958, 
he wes appointed to his present position as chief engineer, Fairless Works. 


D. C. HORSMAN 
Director 
DON C. HORSMAN was gradu- 
ated from Purdue University in 
1935, receiving a bachelor of 
science degree in chemical engi- 
neering with a metallurgy major. 
He joined Continental Steel Corp. 
in Kokomo in 1935 in the metal- 
lurgy dept., and progressed 
through positions of assistant rod 
dept. superintendent, rod dept. 
superintendent, superintendent of 
rolling mills, superintendent of 
steel division, assistant general 
plant superintendent to his pres- 
ent position of plant superin- 
tendent. 


Cc. T. LEWIS 
Director 
CHARLES T. LEWIS is a native 
of Wadsworth, Ohio, and was 
graduated from Ohio State Uni- 
versity with a degree in chemical 
engineering in 1934. He joined 
Republic Steel Corp., Warren, 
Ohio, plant as a_ laboratory 
analyst serving in that capacity 
for four years, then became com- 
bustion engineer in that plant. 
In December, 1945, he became 
lubrication engineer for the 
Warren, Ohio, plant and in Octo- 
ber, 1951, was appointed the 
corporation's chief lubrication en- 
gineer, his present position. 


M,. E. MOSHIER 
Director 


MILTON ELWOOD MOSHIER 
was born in Rochester, N. Y., in 
1899. He attended public schools 
in Rochester. He received a 
bachelor of science degree in 
economics from Colgate Univer- 
sity in 1922 and then taught 
chemistry and mathematics, 
coached basketball and baseball 
at East Rochester high school for 
two years. In 1924,he started asa 
heater helper in the coke plant 
of Donner Henna Coke Co., soon 
cfter transferring to the new coke 
plant of Bethlehem at Lacka- 
wanna, progressing to heater and general turn foremen. In 1929, he was 
transferred to the open hearth department and successively became third 
helper, second helper and assistant superintendent, being promoted to 
assistant to the general manager, which position he now holds. 


68 





H. W. MOYER 
Director 


HAROLD W. MOYER was born 
in 1914. He was graduated from 
Ohio State in 1935 receiving a 
bachelor of science degree in 
metallurgical engineering. He then 
entered the employ of Republic 
Steel as a laboratory assistant 
switching to Rotary Electric in 
1939, serving as chief laboratory 
technician and then service engi- 
neer until 1947 except for an in- 
terruption from 1942 to 1945 
when he saw service in the U. S. 
Army as a Major in the Signal 
Corps. He joined Mclouth Steel 
Corp. in 1947 and has served that company as chief metallurgist since 
that time. 





R. G. NOLAN 
Director 


RICHARD G. NOLAN was born 
in St. Louis, Mo., in 1921 and at- 
tended public schools in that 
city. Mr. Nolan spent several 
years in the employ of various 
companies including the Granite 
City Steel Co., Barber Asphalt 
Co., Koppers United Co. He 
served in the United States Army 
from 1943 to 1946. He attended 
Washington University from 1946 
oe to 1950 and was graduated with 

a bachelor of science degree in 
wv ke electrical engineering in 1950. 

After graduation from college, he 
was assigned to Granco, a subsidiary of Granite City Steel, as project 
engineer for product developmeni. In 1951, he was transferred to the 
company’s engineering department as electrical engineer to handle con- 
struction projects and in 1956 was assigned to duties primarily in the hot 
rolled finishing department. 





A. N. REYNOLDS 
Director 


A. N. REYNOLDS was born in 
Ridgefield, Conn., in 1916 and 
attended public schools in that 
district. He was graduated from 
Bucknell University in 1937 re- 
ceiving a bachelor of science de- 
gree in electrical engineering. He 
then joined Bethlehem Steel Co., 
Johnstown, as a member of the 
“Loop”’ course. Upon completion 
of this on-the-job training was 
made electrical foreman of the 
steel car department in 1940. In 
1945, he was transferred to the 
shell forging plant as electrical 
foreman; upon end of operation of the shell plant, he was appointed 
assistant to the superintendent, electrical department and in 1947 was 
appointed assistant superintendent, electrical department. In 1950, Mr. 
Reynolds was promoted to construction engineer in charge of the 
Johnstown expansion program, and in 1952 was appointed chief engineer 
of the Johnstown plant, the position he now holds. 





L. E. RINGGER 
Director 


LOUIS E. RINGGER was born 
in 1918 in Zurich, Switzerland, 
and was educated in_ that 
country. After completing an ap- 
prenticeship as a mechanic and 
graduation from trade school, he 
studied electrical engineering at 
the Technical Institute of the 
Canton Zurich in Winterthur 
Switzerland. In 1942, he joined 
the Brown Boveri Corp. in Baden 
Switzerland, as test and field 
engineer in the relay and regula- 
tor division. From 1945 to 1948 
he served as supervisor, trans 
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former and high voltage laboratory. In 1948, he joined the United States 
Steel Corp., Geneva Works, as an electrical engineer and was promoted 
in 1955 to general supervisor, electrical engineering, and in 1958 was 
appointed to his present position as assistant works engineer of Geneva 
Works. 


T. G. SIMISON 
Director 


T. G. SIMISON was born in 
Chicago, Ill., in 1909. He joined 
the United States Steel Corp., 
South Works, in 1926 and in 
1932 moved to Inland Steel Co., 
serving both companies in various 
capacities in the plate and strip 
mills. In 1935, he joined Youngs- 
town Sheet and Tube Co., Youngs- 
town, in the wide strip mill work- 
ing as speed operator and roller. 
He was transferred to Chicago 
district in 1939 as superintendent 
of the 54-in. hot strip mill and was 
later promoted to superintendent 
of hot and cold strip mills. In 1948, he moved to Kaiser Steel Corp., Fon- 
tana, as assistant superintendent of merchant and skelp mill, and in 1950 


was promoted to division superintendent of rolling mills, flat rolled products. 
In 1951 he was named assistant general superintendent of rolling mills the 
position he now holds. 


J. H. STRASSBURGER 
Director 


JULIUS H. STRASSBURGER re- 
ceived a mechanical engineering 
degree from the Stevens Institute 
of Technology in 1921, and in 
1921 through June 1922, he was 
an instructor in chemistry at that 
institute. In June, 1922, he was 
employed by Bethlehem Steel 
Co., as a combustion engineer. 
In March, 1924, he joined Weirton 
Steel Co. as combustion and 
steam engineer which position he 
held until 1941 when he became 
manager of service and main- 
tenance. In 1951, he was made 
assistant general superintendent, and in 1953 was appointed assistant 
vice president—engineering, Weirton Steel Co. In 1956, he was promoted 
to assistant vice president—engineering, National Steel Corp., and in 
1958 was named vice president—research and development which posi- 
tion he now holds. 
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J. F. TRENNER, Assistant Superintendent, Bethlehem Steel 
Co., Baltimore, Md. 

Kk. bk. BRINKERHOFF, Chief Combustion Engineer, Republic 
Steel Corp., Massillon, Ohio 

H. A. WINKLER, Superintendent Electrical Dept., Republic Steel 
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C. J. FLEISCH, General Superintendent, United States Steel 
Corp., Edgar Thomson Works, Braddock, Pa. 

JAMES GUSTAFSON, Open Hearth Engineer, Bethlehem Steel 
Co., Pacific Coast Div., South San Francisco Plant, South 
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R. H. STORY, Inspector—Construction Engineering, Columbia- 
Geneva Steel Div., United States Steel Corp., Geneva, Utah 
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KUGENE WALTERS, Assistant Superintendent Shops—Powe) 
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C. C. BRANDT, Superintendent Electrical Dept., Bethlehem 
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Chairman R. G. NOLAN, Electrical Engineer, Granite City 
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JOHN A. DRGON, Division Superintendent, Maintenance and 
Utilities, Edgar Thomson Works, United States Steel Corp., 
Braddock, Pa. 

CLAYTON L. SQUIER, Assistant Electrical Superintendent, 
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C. C. BRANDT, Superintendent, Electrical Dept., Bethlehem 
Steel Co., Pacific Coast Div., Los Angeles, Calif. 

J. FL KOSTELAC, Assistant Electrical Superintendent, Crucible 
Steel Co . Midland, Pa 

H. W. DORSET, Assistant Superintendent, Electrical Dept., Spar- 
rows Point Plant, Bethlehem Steel Co., Sparrows Point, Md 

STEPHEN MURYN, Assistant Chief Engineer in Charge of 
Electrical Engineering, Youngstown Sheet and Tube Co., 
Youngstown, Ohio 

JAMES A. B. PINNEY, Electrical Engineer, Alan Wood Steel 
Co., Conshohocken, Pa: 

H. G. FROSTICK, General Supervisor—Design Engineering, 
New Mills Construction, United States Steel Corp., South 
Chicago, Ill 


COMBUSTION ENGINEERING 
DIVISION 


Chairman: EDWARD W. FITCH, Chief Combustion Engineer, 
Republic Steel Corp., Youngstown, Ohio 

W. M. BLOOM, Senior Engineer—Fuel, Allegheny Ludlum Steel 
Corp., Brackenridge, Pa 

L. N. MeDONALD, JR., Assistant Division Superintendent, 
Maintenance and Utilities, United States Steel Corp., 
kdgar Thomson Works, Braddock, Pa 

©. W. DUNN, Superintendent Utilities, United States Steel 
Corp., Fairless Works, Fairless Hills, Pa. 

Kk. C. MeGOUGH, Superintendent, Fuel and Power, Youngstown 
Sheet and Tube Co., Kast Chicago, Ind. 

FS. SWANEY, Combustion Engineer, Jones & Laughlin Steel 
Corp., Pittsburgh, Pa 

kk. kk. BRINKERHOFF, Chief Combustion Engineer, Republic 
Steel Corp., Massillon, Ohio 

A. S. MERROW, JR., Assistant Fuel Engineer, Bethlehem Steel 
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T. L. NABORS, Chief Combustion Engineer, Republic Steel Corp., 
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S. VAJDA, Special Engineer, Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. 
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Co., Bethlehem, Pa. 

A. B. GLOSSBRENNER, General Foreman, Timken Roller 
Bearing Co., Canton, Ohio 

W. A. BLACK, Assistant Director of Research, Republic Steel 
Corp., Electro-Mechanical Research Center, Cleveland, Ohio 

F. F. ARGUST, Superintendent, Industrial Engineering, Colorado 
Fuel and Iron Corp., Pueblo, Colo. 
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F. G. KREDEL, Chairman Bar Mill Committee, Republic Stee: 
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W. E. DITTRICH, Superintendent, No. 2 Mills Dept., Inland 
Steel Co., East Chicago, Ind. 

H. 8S. ORR, Project Development Engineer, United States Steel 
Corp., Pittsburgh, Pa. 

G. M. ESLER, Superintendent, Blooming and Hot Strip Mills, 
Allegheny Ludlum Steel Corp., Brackenridge, Pa. 

H. S. MILLINGTON, Mill Engineer, Bethlehem Steel Co., 
Bethlehem, Pa. 


MECHANICAL AND WELDING DIVISION 


Chairman: G. M. KYLE, Assistant Mechanical Superintendent, 
Inland Steel Co., East Chicago, Ind. 
S. W. STOUFFER, Assistant Director Construction and Main- 
tenance, Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
L. A. FUGASSI, Chief Engineer, Midwest Steel Corp., Div. of 
National Steel Corp., Valparaiso, Ind. 
J. E. HEYWORTH, Superintendent Mechanical Dept., Republic 
Steel Corp., Cleveland, Ohio 
‘’. J. BOYLE, General Foreman Electrical & Mechanical Main- 
tenance, Bethlehem Steel Co., Bethlehem, Pa. 
R. J. SIMES, Superintendent Mechanical Dept., Lukens Steel 
Co., Coatesville, Pa. 
S. MOBLEY, Chief Engineer, Republic Steel Corp., Gulf 
Steel Div., Gadsden, Ala. 


_ 


LUBRICATION ENGINEERING 
DIVISION 


Chairman: R. L. HUMPHREYS, Assistant Master Mechanic— 
Coke Ovens, Bethlehem Steel Co., Sparrows Point, Md. 
NORMAN A. BRACHT, Lubrication Engineer, Alan Wood 
Steel Co., Conshohocken, Pa. 

W. E. RIGOT, General Supervisor Maintenance Planning, United 
States Steel Corp., Fairless Works, Fairless Hills, Pa. 

C. E. 8S. EDDIE, Plant Lubrication Engineer, Great Lakes Stee! 
Corp., Ecorse, Mich. 

C. A. BAILEY, Lubrication Engineer, United States Steel Corp., 
National Tube Div., Pittsburgh, Pa. 

W. MAINWARING, JR., Superintendent Mechanical Main- 
tenance, Allegheny Ludlum Steel Corp., Brackenridge, Pa. 

T. A. BESSENT, Lubrication Engineer, Bethlehem Steel Co 
Sparrows Point, Md. 

J. H. KOESTER, Lubrication Engineer, Granite City Steel Co., 
Granite City, Ill. 


EDUCATIONAL COMMITTEE 


Chairman: H. L. JENTER, Vice President of Operations, Ameri- 
can Steel & Wire Div., United States Steel Corp., Cleveland, 
Ohio 

C. W. BRUCE, Chief Engineer—Steel Plants, Republic Steel 
Corp., Cleveland, Ohio 

H. R. KNUST, Assistant General Manager, Bethlehem Steel Co., 
Sparrows Point, Md. 
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Figure 1 — The Kuznetsk Steel mill is in the Stalinsk, Kemerovo Region 


imerican sleelmakers will find tt interesting lo compare Russia’s future steelmaking plans 


with their own... 


. changes in fulure capacity and manufacturing techniques are discussed. 


by Ivan Denisenko, Engineer-Economist, Economic Research Institute, USSR State Planning Committee, USSR 


oo the quantity of metal produced may serve 
h 


as indication of the economic power of a country, 
the Communist party and Soviet government have been 


devoting particular attention to the development of 


metal production from the very first days of the Soviet 
tate’s existence. The Soviet Union surpassed within an 
historically brief period of time all capitalist countries, 
with the exception of the U.S.A., in cast-iron, steel and 
rolled metal output. In 1958 the U.S.S.R. put out as 
much steel as was made in Britain, West Germany and 
Italy, taken as a whole. This was done despite the fact 
that ezarist Russia had never been able to rise higher 
than the fifth place in the world. Some 30 years ago the 
U.S.S.R. used to produce half as much steel as Britain 
ind 2.2 times less than France. 

In the years of Soviet power the output of cast iron 

creased almost 10-fold, and that of steel more than 
|3-fold. A new branch of ferrous metallurgy—the out- 
ut of special steels—was founded in the period when 


the first five-year plans were undertaken. Today there 
are several hundred grades of special metal being put 
out in the U.S.S.R., which are an essential factor in the 
development of present-day engineering. 

Steel holds the first place among the materials used 
for the manufacture of a great variety of machines, 
structures, means of transportation, consumers’ goods. 
It is by the gross output of steel that one may judge 
development of ferrous metallurgy as a whole. 

In 1958 the Soviet metallurgical industry made 
39,600,000 tons of iron, 54,900,000 tons of steel and 
$2,900,000 tons of rolled metal. The successes scored by 
Soviet metallurgy would have been much greater, if it 
had not suffered such vast devastation during World 
War II, when 62 blast furnaces, 212 open hearth fur- 
naces and 248 rolling mills were destroyed in the areas 
occupied by the Nazi invaders. It took the Soviet 
Union three years after the war to restore the prewar 
level of ferrous metal production. Thus, about eight 


Russia's Seven-Year Plan 


Outlines Future Steelmaking Program 
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Figure 2 — The development of a huge iron ore basin has 
begun in the heart of the European territory of the USSR, 
not far from the city of Kursk. Figure shows the pit and 
the quarry for the extraction of magnetic ore in the area 
of the city of Gubkin. 





years were lost in the development of the ferrous metal- 
lurgy due to the war. Had there been no war, the 
U.S.5.R. would have reached in 1958 the ferrous metal 
production level that is envisioned for 1965 under the 
Seven-Year plan. 


FERROUS METAL OUTPUT 
IN THE COMING SEVEN YEARS 


The following data characterize the output increase 
for the chief kinds of production in 1959-65, as com- 
pared with 1958: 

Percentage 
1965 as 
Output in millions of tons compared to 


1965 (planned) 1958 1958 
Lron 65-70 39.6 164-177 
Steel 86-91 54.9 157-166 
Rolled metal 65-70 $2.9 153-163 
lron ore 
(commercial) 150-160 SS.8 169-180 


[ron manufacture is one of the most difficult jobs in 
metal production. [t is smelted in immense and techni- 
cally complicated struetures—the blast furnaces. 

In the course of the coming seven years the output of 
iron in the U.S.S.R. will be increasing by 3,600,000 to 
1,400,000 tons a year, on the average. The rate of in- 
crease in iron output will be much higher than it had 
been in the previous seven years, when the yearly 
growth amounted to 2.5 tons. 

To provide for such a considerable increase in iron 
output the Soviet Union will have to build 4 to 5 large 
blast furnaces every year. This is a task which is quite 
within the powers of Soviet blast-furnace builders, who 
in 1958 erected 7 modern blast furnaces with a yearly 
output capacity of about 5,000,000 tons. Besides the 
construction of new blast furnaces, there will also be a 
reconstruction of the now-operating blast furnaces with 
the aim of increasing their capacities. 

It has already been mentioned that the output of 
iron ore is to be raised by 69 to 80 per cent. A broad pro- 
gram is to be carried out, which includes the construc- 
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tion of new mines with a high level of iron-and man- 
ganese-ore mining mechanization. 

Due to a lack of rich ores, metallurgists are now using 
ores with a comparatively low iron-content. If the iron- 
content of ore were raised by 1.5 to 2 per cent, this 
would yield a more than 2,000,000-ton increase of iron 
output in the U.S.S.R. That is why great attention is to 
be paid in the iron ore industry both to increasing the 
total output of ore mining and to ore dressing, to raising 
the iron-content of ore. 

The yearly increase in steel manufacture in the cur- 
rent seven-year period will be 4.4 to 5,100,000 tons, as 
compared to 3,400,000 tons in the foregoing seven years. 
In 1965 the U.S.S.R. will be manufacturing 86 to 
91,000,000 tons of steel, and in another 7 or 8 years the 
yearly output of steel will reach 100 to 120,000,000 tons. 

The output of rolled metal in 1965 will amount to 
65 to 70,000,000 tons, i.e., as much as the output of 
iron. This will be double the present-day iron output 
level of Britain and West Germany taken as a whole. 
The increase in rolled metal manufacture will come to 
22 to 27,000,000 tons in the course of the seven years. 

The manufacture of rolled metal will undergo some 
qualitative changes, as well. There will be a considerable 
increase in the output of sheet metal and pipes, which 
are in ever increasing demand on the part of industry, 
particularly the motor car industry, transport and 
building construction. In 1965 the output of sheet metal 
and pipes will double that of 1958. 


THE BEST KIND OF INVESTMENT 


The target figures for the 1959 to 1965 economic de- 
velopment envisage a vast amount of construction work 
to be done in the field of ferrous metallurgy. More capi- 
tal will be invested into the construction and recon- 
struction of ferrous metallurgy enterprises in the coming 
seven years than had been invested in the preceding 30 
years—in the years when such metallurgical giants as 
the Magnitogorsk, Kuznetsk and Nizhni-Tagil [ron 
and Steel Works, the ‘“Azovstal,’’ “Zaporozhstal,” 
“Dnyeprospetsstal,” ‘Krivorozhstal” plants were built, 
when the metallurgical enterprises destroyed during the 
war were being restored. 

Calculations have shown that the reconstruction of 
operating enterprises is much more profitable than the 
building of new ones, the expansion of production ca- 
pacities at operating enterprises being carried out at a 
faster rate than at those being built anew. 

In order to make use of these advantages and to save 
time and money, it is planned to direct 67 per cent of all 
the capital investments allotted for ferrous metallurgy 
under the current Seven-Year plan into the reconstruc- 
tion and expansion of existing enterprises. More than 
three-quarters of the planned increase in iron, steel and 
rolled metal production is to be obtained due to the re- 
construction of operating equipment and to the instal- 
lation of new modern units at functioning enterprises. 


MOVING EASTWARD 

There are boundless riches hidden in the eastern areas 
of the U.S.S.R. Progressive minds among Russian 
people had long been dreaming of the great future in 


store for this territory, especially for Siberia. However, 
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ezarist Russia was unable to cope with the task of using 
the enormous resources of coal, iron ores, and other 
minerals for the development of metallurgy in Siberia, 
the Far East, and Kazakhstan. In the years of Soviet 
power these seemingly impossible dreams became quite 
real. These years have seen the construction of major 
metallurgical enterprises in the Urals, Kazakhstan and 
the Far East. The projects that are to be carried out in 
the course of the coming seven years in the eastern 
regions of the U.S.S.R. surpass even these. 

Steel output is to increase 17-fold in Kazakhstan 
within this period. The Karaganda Iron and Steel 
Works now under construction will produce its first 
iron this year. Great reserves of ores with high iron 
content have been prospected in Kustanai Region of 
Kazakhstan. One of the country’s major iron ore bases 
will be developed here, yielding 19,000,000 tons of raw 
ore (11,000,000 tons of commercial ore) a year. 

A second giant of Siberia’s metallurgy—the West- 
Siberian plant—is now under construction near the 
Kuznetsk [ron and Steel Works. Its output capacity 
will equal that of its “big brother,’ the first-born of 
Siberia’s metallurgical industry. 

The newly-prospected ore deposits permit metallur- 
gists to move Eastward with confidence. A big metal- 
lurgical plant will be put into commission in the area of 
Taishet station, Irkutsk Region. This plant is terri- 
torially well placed between the iron-ore and coking 
coal bases. Ore will be delivered to the plant from the 
Angara-Ilin deposit where the big Korshunov Mine is 
being built. Trains with coking coal will arrive from 
Kuzbas. 


Figure 4 — The foundry yard of the blast furnace department in the Azovstal steel mill in the city of Zhdanov, Ukrainian 


SSR. 
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Figure 3— The Makeyevka Iron and Steel plant in the 
Donbas is a major enterprise of the metallurgical industry 
of the USSR, with a complete metallurgical cycle. It puts 
out various profiles of rolled metal from a variety of steel 
grades. Figure shows the S. Korov Iron and Steel plant in 
Makeyevka (Donbas). 





Another powerful metallurgical enterprise to be built 
in the East is the plant in the area of Barnault which will 
operate with iron ores from the Lisakovsky deposit and 
coking coals from Karaganda and Kuzbas. A great 
economic effect will be derived from combining rich 
iron-ore and coal deposits with the world’s biggest 
power stations now under construction on the Angara 
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Figure 5 — Pouring pig iron into an open hearth furnace at 
the ‘‘Zaporozhstal’’ Iron and Steel Works. Note unusual 
shape of bottom. 


and the Yenissei Rivers. The most expensive iron pro- 
duced at the metallurgical enterprises of the East will 
be cheaper than the cheapest iron made in the South of 
the country. 

The coming seven years will see the development of 
the Angara-Pitsk iron ore basin and the construction of 
a major iron and steel works in the area of Krasnoyarsk. 
Due to the favorable ore occurrence conditions which 
permit open-pit mining, the iron produced there will be 


the ehe pest in the U.S.S.R. 


THE THIRD METALLURGICAL BASE 


The metallurgical bases in the South (the Donbas and 
Dnieper Area) and those in the Urals are the Soviet 
Union’s two chief iron and steel centers today. Accord- 
ing to the Seven-Year plan, the further development ot 
ferrous metallurgy in these areas will proceed chiefly 
along the line of the most complete utilization and ex- 
pansion of the existing enterprises and not at the cost of 
erecting new ones. 

Siberia and Kazakhstan will change beyond recog- 
nition in the course of these seven years. 

The third iron and steel center will be based on the 
resources of raw ore prospected and now being de- 
veloped in Kazakhstan, Krasnoyarsk Territory, Yaku- 
tia, Chita Region, and other areas of Siberia. The 
foundation of this center will lead to basie changes in 
the economics of this part of the country which has for 
centuries been housing countless untouched riches. 

Besides the construction of new enterprises in these 
regions there will be a steady development of the exist- 
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ing plants: The Kuznetsk Iron and Steel Works, the 
metallurgical plants in Chita Region and in Kazakhstan. 

In the course of the next seven years the Eastern 
areas of the U.S.S.R. will become the chief competitor 
of the metallurgical South in metal output. In 1965 the 
eastern regions will produce 48 per cent of the steel, 44 
per cent of the iron and 49 per cent of the rolled metal 
produced in the U.S.S.R. 








TECHNICAL RE-EQUIPMENT OF METALLURGY 


A distinguishing feature in the development of 
ferrous metallurgy under the seven-year plan consists 
of the construction of new enterprises and the recon- 
struction of existing ones with the application of the 
latest achievements in science and engineering. It is the 
introduction of new technical means that underlies the 
re-equipment of metallurgy in the coming seven years. 

In the years of the first five-year plans the Soviet 
people built metallurgical plants that were quite big 
for those times, drawing on the experience gained in j 
other countries and enlisting the services of foreign 
specialists. That was not so very long ago, but now the ; 
situation has changed radically. Soviet scientific and 
technical advances in ferrous metallurgy have chosen a 
difficult, but distinctive course of daring quests and 
discoveries. The specialists who have been trained in 
the U.S.S.R. are creating new equipment which is 
superior to that made abroad. Soviet designers have 
created the world’s most powerful blast furnaces, 
with volumes of 2000 and 2286 cu meters. Each of the 
new blast furnaces will yield as much as 5000 tons of 
iron per 24 hours. 

Soviet metallurgists have acquired extensive practice 
in controlling metallurgical processes and in the tech- 
nologies of iron smelting. The U.S.S.R.’s blast furnaces 
today produce 20 to 30 per cent more iron than do 
identical blast furnaces in other countries. This is due, 
first and foremost, to a better preparation of the blast- 
furnace charge, to the agglomeration of iron ores. 
In 1958 the share of agglomerate in the blast-furnace 
charge amounted to 75 per cent, while in 1965 its share 
is to be raised to 90 per cent. This involves the con- 
struction of a number of agglomerating machines with 
a caking area of 200 square meters. 

Blast-furnace operation with higher gas pressure at 
the furnace top will be considerably extended. Approxi- 
mately 60 per cent of all the blast furnaces were put in 
such operation in 1957; in the course of the next seven 
years this practice will be considerably extended, since 
all the blast furnaces now under construction or re- 
construction are designed to operate at higher gas 
pressure at the furnace top. The blast temperature will 
be raised to 1800 F and higher, with high temperature 
Cowper stoves being built for this purpose. 

The seven-year period will see the rapid construction 
of new open hearth furnaces with capacities of 500 tons 
and over. Operation practice of such furnaces in the 
U.S.S.R. has shown them to be highly efficient. In 
addition, a great number of functioning smaller-capacity 
furnaces will be reconstructed with greater capacities, 
just as has been done with blast furnaces. 

Since the development of Soviet metallurgy in the 
current Seven-Year plan period is to involve the con- 
struction of the biggest metallurgical units in the world, 
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both at new enterprises and at those being reconstructed, 
the average output of metal per unit will increase 
considerably. In 1958 the average output of a blast 
furnace totaled 341,000 tons of iron, whereas by the end 
of the seven years this figure is to increase to 543,000 
tons a year. The output of open hearth furnaces is to 
be raised from 125,000 to 200,000 tons per year. 

The metallurgical units built in the course of the 
coming seven years will be distinguished for a high 
degree of production-process mechanization and auto- 
mation. 

The 1959 to 1965 plan provides for 82 rolling and tube 
mills being put into commission. Their rolling speeds 
will be much higher than those in existing mills. Hot- 
metal bands or thin cold-metal bands will be rolled 
continuously in all the roll stands of the mill, without 
human help. These mills will change the conventional 
idea of metal-rolling as something that involves hard 
physical labor. Their commissioning will mean the tech- 
nical re-equipment of rolled-metal and pipe production. 

Soviet metallurgists have recently been extensively 
employing oxygen in blast and open hearth furnaces. 
It is also planned to apply oxygen to steelmaking in 
converters. The use of oxygen at existing plants will 
vield an additional 3,000,000 tons of iron and 8,000,000 
tons of steel in the course of the next seven years. 


Figure 6 — The Orsk-Khalilovo Iron and Steel Works is 
located near the ancient town of Orenburg. It operates on 
naturally alloyed ores. Under the Seven-Year plan for the 
economic development of the USSR the works’ production 
capacity is to be considerably increased. A highly efficient 
sheet-rolling mill is being put into operation and new 
open-hearth furnaces are under construction. Figure 
shows the coke-chemical shop of the Orsk-Khalilovo Iron 
and Steel Works. 


onde 
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Figure 7 — The thin sheet rolling department of the ‘‘Zap- 
orozhstal’’ Iron and Steel Works. 


The Soviet Union possesses inexhaustible resources 
of natural gas, which is cheap and highly calorific fuel. 
Its use in blast and open hearth furnaces renders the 
smelting process more economical. Gas develops a high 
temperature in the furnaces, enhances their efficiency 
and reduces considerably the cost of fuel used for 
metalmaking. 

Ukrainian blast-furnace workers were the first in 
world practice to employ natural gas. This year the 
number of blast furnaces operating with natural gas will 
increase more than twofold, thus yielding a reduction 
of coke consumption by more than a million tons a year 
and an increase in iron output by 350 to 400,000 tons. 

The last two or three decades have witnessed the in- 
troduction of vacuum processes to metallurgy. Metals 
produced under vacuum are distinguished for high 
strength and plasticity, due to the removal of gases and 
nonmetallic elements from the liquid metal. Soviet 
scientists have designed new models for the vacuum 
treatments of liquid steel. Ten or fifteen minutes after 
a ladle with liquid steel has been placed into the model, 
the oxygen-content in steel is reduced by 80 per cent and 
the hydrogen-content comes down to a half or a third. 
There are no other ways for so sharply reducing gas-con- 
tent in steel. 

Besides enhancing steel strength and _ plasticity, 
vacuum treatment provides other advantages, too. 
According to data presented by Academician [. I. 
Bardin, transformers made from such steel cut down 
wattage losses of electric power by 20 to 25 per cent. 

Vacuum treatment of liquid steel allows for raising 
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Figure 8 — In the foreground is the cooling bed of mill 140 at the Sumgait tube rolling plant in the Azerbaijan SSR. 


the efhiciency of steel-smelting units to a considerable 
degree, since it provides the possibility of shortening 
the smelting period, of transferring, as it were, a portion 
of the process from the furnace into the vacuum instal- 
lation. The rate of smelting in an electric furnace may 
be reduced by 2 to 2.5 hours. 

Taking the high effect of vacuum in metallurgy into 


hard physical operations and in operations that are 
carried out under high-temperature conditions. There- 
fore the construction of highly-mechanized and auto- 
mated blast and steel smelting furnaces and rolling 
operations, such as the preparation of metal for rolling 
and the finishing of rolled metal is under way. 

It is the workers themselves who are primarily inter- 


consideration, the seven-year plan envisages industrial ested in production mechanization and automation in r 
application of vacuum processes to metallurgy. the U.S.S.R. First of all, because the introduction of 
Considerable progress is to be made in the course of mechanization and automation makes the labor more rs 
the coming seven years in the industrial development of interesting and skilled for those workers who remain to Ce 
continuous steel-pouring. No less than 8,000,000 tons of operate the mechanisms. The higher these workers’ fe 
steel are to be produced by this method in 1965. qualifications, the higher their wages. Those workers p 
The personnel of building sites and railways, mechan- who are relieved of their jobs are transferred to operate n: 
ical engineers and other users of metal are well aware the units that are being put into commission. The new ty 
of the economic effect to be derived from the production enterprises that are being built are to a great extent he 
of light gage rolled metal. The rolling of light profiles provided with labor which is transferred from plants cl 
and thin-walled pipes provides the opportunity for ob- where manual labor is being replaced by machinery. W. 
taining greater quantities of rolled goods out of each ton Workers who come from other jobs to work on the m 
of metal. Measures have been worked out in the Soviet new units built according to the latest achievements in hr 
Union involving the introduction of a progressive science and engineering also raise their qualifications, fo 
metal-rolling process with minus allowances, instead of which results in their wages becoming higher, as well. 
plus allowances which lead to direct losses of metal. Thus, both the workers remaining to work in sections CO 
During this year industry and building construction that have been mechanized and those who are trans- to 
will be provided with bent profiles of various patterns, ferred to the new units being put into commission are tu 
weighing 30 to 40 per cent less than hot-rolled profiles equally interested in mechanization and automation. 
and in no way inferior to the latter. The U.S.S.R.’s That is why workers at every enterprise in the Soviet wl 
first shop for the cold bending of bent profiles, now Union submit a great number of suggestions in the field 
under construction at the “Zaporozhstal” plant, is to be of mechanization and automation, thus contributing 
put into operation in the forthcoming months. both to the development of production and to the rais- 
Production mechanization and automation now being ing of the workers’ living standards. 
carried out in ferrous metallurgy, according to the Soviet metallurgists show great creative enthusiasm 
Seven-Year plan, is designed, first and foremost, to make in their work in carrying out the seven-year plan as 
machines substitute for the manual labor involved in regards increasing metal output. A 
76 lron and Steel Engineer, January, 1960 Iro 

















Furnace Improvements 


Increase Rod Mill Capacity 


by D. W. McLean, Superintendent, Rod and Bar Mills 


and Karl A. Gmell, Utility Engineer, The Steel Company of Canada, Ltd., Hamilton, Ontario, Canada 


.... through continued sludies of furnace 
operalion and design, il was found possible 
lo increase production of this billet heating 
unil from the maximum rate of 25 tons per 
hr in 1913 to the present rate of 59 tons 


dh are 


£ enn purpose of this paper is not to present a star- 
_ tling new concept of the old art of billet heating, 
rather, however, to describe the application of some 
common, but somewhat ignored, knowledge to existing 
facilities. Our mill capacity had been considerably im- 
proved and future expansion pians included a new fur- 
nace; during the interim period we were most anxious 
to get the most out of the old furnace. That we have 
been successful is shown by the fact that without 
changing the over-all dimensions of the furnace which 
was built to a 1913 design, we have gone ‘from a maxi- 
mum heating rate of 25 to a present rate of 59 tons per 
hr over an eight hour run and averaged 52 tons per hr 
for twenty-four hours. 

This has been possible through a series of changes 
commencing in 1946. The original furnace was designed 
to fire producer gas with combustion air preheated in a 
tubular type waste gas recuperator. 

igure 1 indicates in outline the original furnace 
which had dimensions as follows: . 


32 ft-0 in. 
.29 ft-6 In. 
.765 sq ft 
.....2'%o In. in 1 ft 
eae ... 194 in. in 1920 
2146 in. in 1952 


Total hearth width 
Total hearth length 
Effective hearth area. . 
Slope of hearth. 
Billet size....... 
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Figure 1 — Dimensions of original furnace are as shown. 


The tubular recuperators are seen in the back end of 
the furnace and waste gas passages in the vertical di- 
mension passing into tunnels below the furnace and 
hence to the stack and the combustion air entering at 
the right hand side passing through the recuperators 
under the hearth area through ports mixing with the 


Figure 2 — Heating furnace and roughing stands of wire 
rod mill. 
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Figure 3— In 1948 a suspension roof was installed to re- 
place the old sprung arch. 
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Figure 4 — Further modifications were made in 1951. 


producer Las which came through the passageway and 
ports on the left hand side of the sketch. Poor mixing of 
the gas and air without burners resulted in a long lazy 
flame pattern over the hearth. Figure 2 shows a view of 
the arrangement of the original furnace installation. 

Increasing demand plus a greater availability of coke 
oven gas, with oil available as a standby fuel, permitted 
the removal of the gas producers in 1948. A suspended 
root was installed (Figure 3) replacing the old sprung 
arch design. Coke oven gas burners of a simple open and 
pipe design were introduced and the old gas producer 
flues were blanked off. Otherwise no changes were made. 

The mill made a record that vear, averaging 23.6 tons 
per hr. 

\round 1951 there was a move on foot to try three 
strands through the mill and a charging ear and a new 
push bar were added, and the recuperators were taken 
out; a eold air fan was piped direct to supply 15 low 
capacity long flame burners. Later six water-cooled skid 
pipes were installed. These were supported on four cross 
pipes. The life of these skids is about two years. 

Figure 4 indicates these changes. The old recuperators 
were bridged with 19 short alloy dry type skids. The 
waste gas flues were reduced in number from four to 
two. A small bridge wall was built to keep the flame 
from coming into direct contact with the billets on the 
flat. part of the hearth and we added an automatic fur- 
nace control system. Smaller holding burners were tn- 
stalled below the main burners. 

This setup worked well and average production rates 
of 30 tons per hr with top hours of 40 tons were reached. 
The mill was redesigned to the present style of three 
stands on a four strand setup in 1952 and by 1954 it 
again became difficult for the furnace to keep up. A 
thirty per cent increase in heating capacity was required 
and this looked impossible. However, before proposing 
the immediate purchase of a new furnace a careful study 
was undertaken to examine the possibilities of the old 
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furnace. It was the contention of the operating per- 
sonnel that high heat heads were all right as long as the 
steel was not in the furnace long enough to melt and 
that any increased fuel costs would be more than offset 
by the increased production. Now this was a somewhat 
optimistic attitude and to get the answers we proceeded 


as follows: 

First a study by the fuel project group on the emissiv- 
ities that might be obtained in this furnace was made, 
using «2 method of calculation developed by Hottel and 
his associates. 

igure 5 indicates the emissivities found over the fur- 
nace length in graph form. 

Next, preheating was considered but did not appear 
too practical in a 29-ft furnace length. 

We knew that the semi-silica brick roof could with- 
stand temperatures up to 2700 F, if necessary and it 
was necessary. 

Then the wall and flue refractories were checked and 
found to be in fair condition except the flues were some- 
what leaky. These were patched and side doors were re- 
moved where possible to eliminate infiltration as well as 
to keep the flames in. The flues were streamlined as 
much as possible to make a high draft available. 

The refractory material in the burner blocks had to be 
changed and we decided to use castable refractory. Our 
own stores manufacture these split castings from 
3000 F eastable. 

Fuel was coke oven gas at 3 controlled pressure and 
combustion air was available at 12,500 cfm with a static 
pressure of 10.4 in. water column and these we thought 
would be adequate. 

The fully automatic fuel control system was found to 
be satisfactory for the fast action essential to prevent 
burning. 

This system provided for three functions. 

1. Furnace temperature control (recorder-indicator- 

controller). 

2. Gas (air-ratio regulation). 

3. Furnace pressure (a low pressure indicator type 
controller). 


We thought additional tools would be required in the 
form of a gas flow recorder and a dual indicator for fuel 
gas and combustion air flows and these were supplied. 
As it now stands, the control system operates this way. 
Furnace temperatures are taken by a radiation head 


Figure 5— Calculated emissivities across the furnace 
length are shown by the graph. 
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mounted on a closed end tube which is located in the 
front wall right above the bridge wall. 

Temperatures are indicated and recorded by an elec- 
trical instrument. The control element of this instru- 
ment pneumatically positions a V-port valve in the fuel 
gas supply line thus varying the pressure regulated fuel 
gas flows according to temperature demands. 

Continuous proportioning of fuel gas and combustion 
air is provided by a hydraulically operated unit type 
gas: air ratio controller, which positions a butterfly in 
the combustion air supply line. Ratios are readjusted at 
the instrument panel by turning an indicating hand- 
wheel. 

Combustion air flows are measured by an orifice and 
indicated on the panel by a flow indicator, now changed 
to a flow meter. Fuel gas flows are also measured by an 
orifice and recorded by an electric flow meter. 

Furnace pressures are continually maintained by a 
bell type low pressure indicator-controller. This instru- 
ment receives furnace pressure signals obtained at the 
pressure tap in the roof and actuates a power cylinder, 
which in turn positions the flue damper. 

All the changes suggested having been completed, the 
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Figure 6 — The gas nozzle was revised so that the effluent 
coke oven gas enters the air stream at 45 degrees through 
six outlets. 
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Figure 7 — Heating efficiency and average fuel rates from 
1955 to 1958. 


Figure 8 — The bridge wall was raised to prevent steel 
washing. 
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Figure 9 — View of bridge wall and split gas burner blocks. 


trials on various types of burner nozzles were started. 
To fully utilize the design of the inside of this furnace, a 
definite flame pattern had to be established. Flames 
should extend well out into the furnace proper but still 
be short enough to raise furnace temperatures in the 
first third of the furnace length where the big gain in 
heat transfer by radiation was to be expected, as indi- 
cated from the emissivity graph shown on Figure 5. 
By trial and error, we found the most suitable type of 
burner nozzles for our furnace. Figure 6 shows the re- 
vised gas nozzle; the effluent coke oven gas enters the 
air stream at an angle of 45 degrees through six nozzle 
outlets. 

The combustion air passes down through the annular 
ring and the venturi throat increasing the velocity and 
mixes with the gas. 

The results were very encouraging, an Increase of 10 
per cent was obtained up to 45 tons per hr but more in- 
teresting was the decrease in fuel consumption per ton. 
Figure 7 has been prepared from our operating records 
and shows average heating rates with annual average 
fuel consumption per net ton from 1955 to 1958. Notice 
the increasing tons per hr in 1956 with the decreasing 
Btu per net ton for this period. 

The next step was to shorten the flame and try to 
emulate the blow torch. Technically this was called im- 
proving the flame characteristics to increase furnace 
temperatures and heat transfer rates. Figure 8 shows 
that to help in this project the bridge wall was raised. 
This was done because the sharper flame was washing 
the steel and melting the seale on the furnace bottom to 
produce a pool of molten slag, on the hearth. Three 
water-cooled pipes were installed in the hearth, adjacent 
to the bridge wall to reduce the temperature of the bot- 
tom at this point and prevent fusing of the scale and 
slag to the bottom. 

The slope of the bridge wall was made to correspond 
with the angle of the burner throats. This step elimi- 
nated the holding burners for two reasons: (a) there was 
no room for them, (b) the nozzle improvements on the 
main burners had greatly improved their turn down 
ratio. These changes brought the heating rates up to 
50 tons per hr. 

Figure 9 shows a view of the bridge wall and the 
split cast burner blocks. Also visible is a patched area, 
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Figure 10 — View shows conditions of downtake, bearing 
walls and flue arches. 


the second repair to this roof in its life. Notice the 
dripped root bricks. 

Now we knew we had reached the top but after we 
were used to it for awhile we again began to wonder. If 
any further increase was to be had, improved draft was 
needed, higher firing rates and more combustion air. 





Right now the fan was wide open and the flames were 
shooting out at every pore. Water-cooled buckstays had 
replaced the old dry ones, and all the doors on one side 
had been bricked up and all but three on the charging 
side. The back wall had been replaced with castable due 
to poor life of the brick wall. The underground flues 
were not getting any better and two floods which com- 
pletely filled them with water had not helped. A com- 
plete collapse of this system appeared imminent. 

Figure 10 shows the flue passage viewed from the 
stack side. The eondition of the downtakes, bearing 
walls and flue arches can be seen. 

The bulging walls on the right obscure the single 
waste gas port which connected the second flue with 
this No. 1 flue. The rough condition of this No. 2 flue 
was worse than was shown in the figure, so that we were 
unable to hazard an entrance into this flue in order to 
obtain photographs. These flue arches and bulging wall 
were a main support for the entire furnace hearth. 

Under this condition the only answer to the problem 
Was a top take off for waste gas which would permit us 
to pump the bottom flue system full of concrete and 
hence prevent a collapse of the back end of the furnace. 
It would also provide some operating data on a top take 
off flue system for future furnaces and was cheaper than 
the rebuild of the existing flues. To provide the necessary 


Figure 11 — General view of rod mill. 
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combustion air a new fan which could be reused on a 
new furnace was bought. The fuel gas and combustion 
air lines had to be relocated to permit the installation of 
the top take off. These jobs were done. 

Figure 11 shows a general view of this rod mill after 
the changes. 

Note the down flow of combustion air and the up flow 
of coke oven gas which permits a compact easily valved 
layout with control orifices in the air and gas line. 

Figure 12 shows a view of the charging side of the fur- 
hace. 

Figure 13 shows a view of the discharge side of the 
furnace. Note the additional piping for fuel oil supply 
as a standby fuel, which is included on this furnace in a 
very compact piping arrangement. 

Figure 14 shows the new outline, of the top take off, 
the elimination of the down take passage of the waste 
FAs. 

uel firing rates could now be increased by 20 per 
cent; adequate combustion air at 10.4 in. water column 
was available from the 22,500-cfm fan and the new flues 
had taken care of the waste gas problem. This operation 
was going along for about six weeks when a new prob- 
lem arose. The weather had turned cold and the steel 
being charged into the very hot furnace humped so 
badly that before the billets had moved down the fur- 





Figure 12 — Over-all view of charging side of furnace. 


Figure 13 — Some of this pipe is used for the fuel oil supply 
(a standby fuel). Pipe is laid out in a very compact ar- 
rangement. 
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Figure 15 — To overcome scale build-up between the skids, 
a trench was opened as shown. 


nace a foot or so they were piled up. This became so 
serious that a shutdown was necessary. An attempt to 
re-expose the dry alloy skids was made. These had been 
left in place and partly buried. It was reasoned that they 
might serve as radiators if they could become hot and 
hence supply heat to the bottom of the billets. This 
helped but as soon as the seale filled up between the 
skids we were back in trouble. To overcome this a 
trench was opened up below these skids and two bur- 
ners, one on either side of the furnace were installed to 
supply heat to these 19 skids. 

Figure 15 indicates the location of the cross trench 
and the auxiliary burners. 

These two burners were connected directly to the 
main burners and were of course individually adjus- 
table. The temperature in the trench was brought up to 
1650 F and the ends of the trench were about 100 F 
hotter than the center; the waste gas flues were about 
2000 F at this point. 

With this maneuver we had reduced the temperature 
differential between the top and bottom of the billet and 
thus completely prevented pile-ups due to this cause. 
A secondary and very important added attraction was 
that we now had a preheat area. The increased firing 
rate we had set out to attain could now be used and 55 
tons per hr was possible with the odd 60-ton hour 
showing up. This was a most satisfying display in a 
little “‘teapot’’ furnace. 

Now about the refractories used in this furnace. The 
high operating temperatures and fast temperature 
changes especially before and after weekly shutdowns 
really punish the brickwork. The Jersey semi-silica 
brick in the roof was 12% years old at this time. The 
condition is pointed out in Figure 16. Also note that 
some dripping of the ceramic had occurred with the very 
high roof temperatures being used. In the rear can be 
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seen a bit of the turn up into the flues and also the 
plastic back wall mentioned before is visible. 

Unfortunately this mill was forced to fuel oil for a 
period following the strike in 1958 and this roof was cut 
by «a misdirected burner which resulted in a premature 
failure. 

The front wall and high temperature section of the 
sidewalls are lined with superduty clay brick. The 
bridge wall is the same but is surfaced with a 3-in. layer 
of plastic chrome ore. 

The back portion of the sidewalls and the underfired 
zone at the charging end are lined with first quality 
clay brick. 

The waste gas collector box on top of the furnace and 
the back wall down to the dry skids including the area 
around the pusher slots are superduty plastic firebrick. 
In the collector box this plastic is anchored with metal 
hooks welded to the outside steel shell as well as brick 
anchors, but in the furnace wall it is free standing with a 
few bricks embedded to guide the wall thickness. The 
“bullnose”’ portion is in superduty clay brick and the 
flue pipe is 2300 F insulating firebrick. 

ligure 17 shows the condition of the waste gas collec- 
tor lining after one year of service. The loose brick over 
the billet bumper block evident in this picture is the 
bulkhead of nonmortar bricks which are sealed on the 





Figure 16 — View shows condition of brickwork. 


Figure 17 — View shows condition of waste gas collector 
lining after one year of service. 
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Figure 18 — Present outline of furnace as shown through 
longitudinal section. 


outside to prevent escape of gases and still allow the 
easier entrance of the furnace in this area and are easily 
replaced without a major shutdown. 

Figure 18 shows diagrammatically the final outline 
of this furnace. It shows the bridge wall contour with 
chrome ore. The three water cooling pipes located in the 
flat section of the hearth immediately adjacent to the 
bridge wall are not shown. The water-cooled skid pipe 
connection tunnel can be seen as well as the trench for 
the auxiliary burner arrangement. 

Three types of refractory are used in the hearth 
lining. The first section adjacent to the bridge wall and 
extending 10-in. up the slope is a 3-in. layer of plastic 
chrome ore. The second part is lined with chrome mag- 
nesite brick and extends about 10 in. up past the end of 
the water-cooled skids. The third part all the way up to 
the dry skids is lined with first quality clay brick. 

So much for the furnace description. Now for some 
figures on performance. Recently a schedule was re- 
ceived which presented an opportunity for a record run 
and it was decided to record what the furnace would do 
under this condition. The results were as follows: 


Average fuel rate............ a _. .3000 efm 
Fuel:air ratio...... ‘sida abioe’s:4 .2bt6O 
Furnace temperature (recorded 

radiation eye reading)........... , ...25900 F 
Maximum roof temperature 

(thermocouple reading)... . teceee BIOOF 
Melting point of semi-silica brick. ............2750 F 
Billet temperature.............. ....2100 F 
Billet temperature variation... . Seeley 


Waste gas temperature in flues 
ta) 
(thermocouple reading). . 

Controlled furnace pressure 
(instrument reading) 

Hearth efficiency... ... 

Size produced... . 


...2100 F 


+(0.10 in. water column 
154.3 lb per sq ft per hr 
0.328 round 


Grades rolled: C 1008 C 1017 

C 1010 C 1018 

C 1012 C 1020 
Tonnage rolled....... : Sale eck whit 172 tons 
Tons held for reinspection. .... hao ...4 tons 


a ee ee ..99 tons per hr 


This furnace is now answering all the demands of our 
present rod mill and is a fine tool in the hands of trained 
and competent operators. This furnace is fast acting and 
its fully automatic control system allows for quick 
temperature changes. Even with the heat head of 600 
F +, the cool-down period is only four hours from shut- 
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down to the point where the furnace may be entered for 
hearth repairs. 

Top furnace efficiency was obtained by fully utilizing 
radiation heat transfer in a system which had the me- 
chanical dimensions and design features for it. Provi- 
sion was made for a very “high velocity” type combus- 
tion chamber and the increased waste gas velocity im- 
proved the convective part of the heat transfer formula. 
An operation such as this is, in my opinion, only possible 
where a fairly uniform billet size is used and a sustained 
demand can be maintained. Although this furnace is 
capable of fast temperature changes in the case of short 
delays, such as pass and roll changes, nevertheless, fairly 
long, delay free runs are necessary to fully utilize this 
capacity. 


Discussion 
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DISCUSSION presented by 


WALDO R. BLOSS, Chief Engineer, 
Wickwire Spencer Steel Div., 

The Colorado Fuel and Iron Corp., 
Buffalo, N. Y. 


D. W. McLEAN, Superintendent, Rod and Bar Mills, 
The Steel Co. of Canada, Limited, 
Hamilton, Ontario, Canada 


A. S. MERROW, JR., Assistant Fuel Engineer, 
Bethlehem Steel Co., 
Lackawanna, N. Y. 


W. L. KIMBER, Field Engineer, 
Leeds & Northrup Co., 
Buffalo, N. Y. 


KARL A. GMELL, Utility Engineer, 
The Steel Co. of Canada, Ltd., 
Hamilton, Ontario, Canada 


FRED S. BLOOM, President, 
Bloom Engineering Co., 
Pittsburgh, Pa. 


Waldo R. Bloss: How many water cooled pipes are 
there across the 32-ft length of the furnace? 

D. W. McLean: There are four cross pipes which 
carry the six skid pipes. These are all 2-in. double extra 
heavy pipe; the skids having an 114-in. mild steel round 
welded on the top. The pipes are all completely below 
the brick surface and the billets slide on the round bars. 

A. S. Merrow, Jr. : How many burners are there in the 
furnace? How does the operation of the furnace com- 
pare using gas or oil as a fuel? 

D. W. McLean: There are 15 burners. The furnace is 
equipped to control automatically using gas as a fuel 
but requires manual control on oil. This oil being only 
standby fuel the expense of automatic controls was not 
justified. The difference between these two types of con- 
trol is very obvious and also the flame characteristics 
such as uniformity are not possible with the fuel oil. 
We prefer, definitely, to use gas in this small combus- 
tion chamber and indeed, when forced to use fuel oil 
suffer in loss of heating capacity, plus uniformity of steel 
temperature and hence quality. 

W. L. Kimber: How was emissivity vs length of fur- 
nace calculated for curve as shown on Figure 5? 

D. W. McLean: Do you wish this question answered 
in detail with technical explanation? 
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W. L. Kimber: Yes, if you please. 

Karl A. Gmell: The emissivity curve along the length 
of the furnace was approximated by sectioning the fur- 
nace into ten equal regions. In each of these sections an 
average gas emissivity was calculated by the methods 
due to Hottel.* The emissivity calculated was that due 
to the nonluminous gases in the furnace enclosure, i.e., 
the emissivity due to CO. and H,O. 


Kco _ {(Peo,,L,2,T) 
KH.0 —_ f(Py.0,L,P.0,7,T) 


where: 


| 


Poco and Py.0 = partial pressures of COs and H.O in 
the furnace gases in atmospheres. 
These were evaluated for 10 per 
cent excess air and complete com- 
bustion 

L = mean beam length in feet as a fune- 
tion of the geometrical shape of 
the gas blanket 


T = total gas pressure in atmospheres 
T = absolute temperature in degrees 


Rankine 


It is to be noted that in the case of H.O the emissivity 
depends somewhat on the partial pressure in addition to 
the product term Py,.oL. 


The gas emissivity ke, Eco + Ry o—AE 


where: 
Keo, = emissivity due to CO, 
K.0 = emissivity due to HO 
AE = correction factor for the overlap of the emis- 


sion bands of COs+H2O when both are 
present 


From measurements carried out on the furnace E, 
was corrected for flame luminosity. Using actual oper- 
ating data a value of E, for the furnace gases was caleu- 
lated. A second value of E, was ealeulated from the 
analysis of the waste gases assuming all radiation to be 
nonluminous. These two values differed by 0.05. This 
discrepancy could only be accounted for by the lumi- 
nosity of the flame. The graph as indicated on Figure 5 
shows the flame emissivity alone and does not represent 
the over-all exchange factor from the furnace enclosure 
to the charge. To obtain this factor two limiting cases 
were considered. 

Case 1. The furnace enclosure was considered to con- 


tain a gray gas 
i.e., E=d 


kK) = emissivity 
d = absorbtivity 


The refractories and the charge were also considered 
gray. 

Case 2. The furnace enclosure was considered to con- 
tain a nongray gas (real gas). The charge was considered 
gray and the refractories a no flux reflecting surface. 
The actual condition in the furnace must lie between 
these two limiting cases and an average value for the ex- 
change factor was used. 

In evaluating the emissivity for the various sections 
the furnace, temperature was taken to be 2700 F along 
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75 per cent of its length, then falling to 2100 F at the 
offtake. 

Measurements along with the appearance of the re- 
fractories, especially the roof portion, proved the as- 
sumption of this furnace temperature profile to be cor- 
rect. 

Kmissivity values for the first 5 per cent of the total 
furnace length have not been calculated. It could not be 
assumed that combustion would be complete in this 
area and the graph was extrapolated back into this zone. 
Beyond this point complete combustion was assumed. 

Fred S. Bloom: (By mail) The authors should be con- 
gratulated for presenting a very factual paper which 
traces the progress of furnace changes and the value of 
each step in the process. This paper emphasizes what 
can be done when we forget all our inhibitions. 

If we were to make a calculated study of this furnace 
performance, we would find that all the results de- 
scribed here were possible, even though sixty tons per 
hour seems like an impossibility. The following charac- 
teristics of this mill and furnace combination provide 
part of the answer. 


1. Low steel temperature—2100F, 

Constant mill tonnage for a given billet size. 

The small billet thickness; therefore, small tem- 
perature difference between top and bottom of 
the billet 


») 
a“. 
9 
oo. 


What did our authors do in producing this excellent 
operation? As I analyze their progress, and I have not 
observed the furnace operation, their first step was to 
burn their fuel completely in a short distance from the 
burner wall. This is particularly necessary in this fur- 
nace, because the furnace is only 25 ft long. They had 
some trouble when they did this, because that portion 
of the furnace between the burner and the steel dis- 
charge point became extremely hot and they slagged the 
scale which normally exists at this point. The steel was 
not hurt, because it was discharged from the furnace at 
a relatively low temperature; at least 300 to 400 F be- 
low that of the furnace temperature. Had we been 
heating steel to 2300 instead of 2100 F, this type of an 
operation would hardly have been possible. 

As soon as the furnace was capable of being raised to a 
relatively high temperature, the charging end of the fur- 
nace of course was similarly increased in temperature. 
Therefore, we increased our heat transfer to the cold 
steel in the charging end of the furnace with one side 
heating. For the first five minutes of the heating cycle, 
the bottom side of the billets hardly knew that they 
were in the furnace, so that the top side was up to a tem- 
perature of 600 to 700 F and the bottom side was still 
60 F. This difference in temperature causes a character- 
istic expansion so that the billets take a curvature and 
then fall over and pile up. 

The engineers at Steleo recognized their difficulty and 
put some heat to the bottom side of the billet which cor- 
rected this unequal expansion condition, but in reality 
lengthened the furnace by an additional 10 ft. By so 
doing, they increased their production by at least 
another 15 per cent. All these steps have been quite logi- 
eal and can be predicted by a mathematical calculation. 


Reference: McAdams Heat Transmission, 3rd. Edition, 


pages 82-89 
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I have made a rough calculation based on the furnace 
temperatures which the authors have described, and I 
question the necessity of a furnace temperature as high 
as 2700 F to obtain this production rate. I believe this 
furnace temperature must be one indicated under some 
extreme condition. If this 2700 F is a flame temperature 
measurement, then it is thoroughly understandable, be- 
cause the flame in this furnace is relatively clear and has 
an emissivity of approximately as indicated by the au- 
thors. However, the furnace roof is the main source of 
heat radiation in this furnace. It would be interesting to 
know what the roof temperatures were at spots 5 ft 
apart as we progress from the discharge point to the 
charging point. This would allow us to make a complete 
mathematical analysis. 

I would like to ask the authors how they determined 
the emissivity of the flame as shown on Figure 5. The 
second question I would like to ask the authors is their 
opinion of the use of the top furnace discharge arrange- 
ment as compared to theold bottom flueing arrangement 
As a third question, I would like to have the author’s 
comment on the type of scale obtained with this high 
tonnage operation, for this is really an outstanding high 
speed heating furnace wherein the heat transfer rate per 
square foot of steel surface is probably higher than any 
normal so-called high speed heating arrangement. 

Again, let me congratulate the authors for a very 
excellent paper. 

D. W. McLean: Question has already been answered 
in our reply to W. L. Kimber. 

On question 2 there really is not a fair comparison 
possible, because with the bottom flueing arrangement 
it was not possible to adequately remove the large vol- 
umes of waste gases produced as a result of the high 
firing rates. 

In addition, the hazards of water getting down into 
the flues was always present. The distribution of the 
waste gases with the stack located at the side of the fur- 
nace and the flues leading straight to it was practically 
uncontrollable on the downtake style flues, especially 
when they were in such bad physical condition. 

The new overhead system corrected all these items, 
increased draft capacity and hence firing rates. 

In answer to Mr. Bloom’s third question on scale for- 
mation, it is well known scale formation is dependent on: 


1 Time 

2. Temperature 

3. Furnace atmosphere 
4. Grade of steel 


” 


- 


Item 1. Our steel is only in the furnace an average 
time of 40 minutes. 

Item 2. Our steel is heated to a rolling temperature of 
2100 F, which is well below the critical temperature of 
2300 F when excessive sealing starts. 

Item 3. In this redesigned furnace with good draft con- 
trol a nearly neutral atmosphere can be maintained. 

Item 4. This is not a controllable item and is therefore 
not considered. 

Summarizing, the following can be said: 

To date sealing of the billets did not present a prob- 
lem. Heavier type scale always forms during periods of 
mill delays when the furnace is forced to idle. During 
normal runs, however, a thin layer of scale forms and 
breaks off easily in the first pass of the roughing mill. A 
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’ 
MONDAY, MARCH 7 Process Analyst, Process Analysis Dept., The Thompson-Ramo- 
Wooldridge Products Co., Beverly Hills, Calif. 
8:30 am—REGISTRATION— “Data Logging Techniques Applied to Processing Lines,"” by G. J. 
} Mezzanine Flvor Hay, Steel Mill Engineer, Metal Working Section, Industrial 
Engineering Dept., Westinghouse Electric Corp., East Pitts- 
burgh, Pa., and W. D. Rowe, Supervisory Engineer, Digital Pro- 
9:00 am—TECHNICAL SESSION— gramming Development Section, Systems Control Dept., West- 
P ingh i .. Buff mM, ¥. 
Colonial Room inghouse Electric Corp., Buffalo, 
Chairmen: Frank F. Argust, Superintendent, Industrial Engineering, 2:00 pm—TECHNICAL SESSION— 
‘ The Colorado Fuel and Iron Corp., Pueblo, Colo. Colonial Room 


L. E. Ringger, Assistant Works Engineer, Geneva Works, 
Columbia-Geneva Steel Div., United States Steel Corp., P 
Provo, Utah Chairmen: 


“Application of Digital Control Computers to Steel Industry Proc- 
esses," by R. W. Kirkland, Steel Mill Application Engineer, 
Metal Rolling and Processing Engineering, Industrial Engineer- 
ing Section, General Electric Co., Schenectady, N. Y. 





Industry,” by Dr. T. M. Stout, Manager, and Dr. S. M. Roberts, 








Harold V. Gumma, Assistant Superintendent, Rolling Mills, 
The Colorado Fuel and Iron Corp., Pueblo, Colo. 


Jackson S. Moore, Assistant Superintendent—Rolling Mill, 
Torrance Works, Columbia-Geneva Steel Div., United 
States Steel Corp., Torrance, Calif. 


“The Operation of a Three-Strand High Speed Rod and Merchant 
“Some Applications of Computer Control in the Iron and Steel, Mill,” by A. H. Griffiths, Superintendent of Rolling Mills, Shef- 
field Div., Armco Steel Corp., Kansas City, Mo. 





"The Causes of Gage Variations in Hot Strip Mills and Their Cor- 
rection,” by Dr. R. B. Sims, Chief Engineer, Research and, 
Development, Davy and United Engineering Co. Limited, 
Sheffield, England 


"'46-In. Blooming and Plate Mill,"’ by J. L. Laidlaw, Manager of 
Engineering and Construction, and J. H. Walshaw, Superin- 
tendent, 46-In. Blooming and Plate Mill, Algoma Steel Corp., 
Ltd., Sault Ste. Marie, Ontario, Canada 


"Retaining Flexibility in the Design of Mechanized Merchant Bor 
Mills,"” by Edward C. Peterson, Vice President, Rolling Mill 
Equipment Div., and William H. Boblitz, Roll & Mill Machinery 
Sales Engineer, Birdsboro Corp., Birdsboro, Pa. 


TUESDAY, MARCH 8 


9:00 am—TECHNICAL SESSION— 


H Colonial Room 


Chairmen: William Kinney, Assistant to Vice President of Operations, 
Kaiser Steel Corp., Oakland, Calif. 
G. W. Teskey, Jr., Superintendent Open Hearth, San 
Francisco Plant, Pacific Coast Div., Bethlehem Steel Co., 
San Francisco, Calif. 


"Cupola Metal Increases Open Hearth Production,” by Wilt H. 
Steinheider, General Foreman, Open Hearth Dept., Sheffield 
Div., Armco Steel Corp., Kansas City, Mo. 


"Oxygen Furnace Operation at Fontana,”” by W. F. Bowers, Super- 
intendent of Steel Production, Kaiser Steel Corp., Fontana, 
Calif. 


"“Orcarb Process for the Direct Reduction of Iron Ore,”” by Wil- 


liam R. Braddock, Project Engineer, Swindell-Dressler Corp., 
Pittsburgh, Pa, 


2:00 pm—TECHNICAL SESSION— 
Colonial Room 


Chairmen: E. F. Donatic, General Superintendent, Kaiser Steel Corp., 
Fontana, Calif. 
W. L. Murphy, Assistant General Manager, San Francisco 
Plant, Pacific Coast Div., Bethlehem Steel Co., San Fran- 
cisco, Calif. 


“Stretch Reducing Mill Operations at Colorado Fuel and Iron’s 
Seamless Tube Mill,” by C. C. Crawford, Superintendent Seam- 
less Tube Mill, The Colorado Fuel and Iron Corp., Pueblo, 


Colo. 


“Philosophy of Electrical Maintenance at the Geneva Works,” by 
H. A. Huish, Assistant Divisional Superintendent, Maintenance & 
Utilities, Geneva Works, Columbia-Geneva Steel Div., United 
States Steel Corp., Provo, Utah 


“Fundamentals of Heat Distribution and Refractory Wear in Elec- 
tric Steel Furnaces,"” by W. E. Schwabe, Product and Process 
Development Laboratory, National Carbon Co., Div. of Union 
Carbide Corp., Niagara Falls, N. Y. 





"Making Lubrication More Effective as a Weapon in Manag t’s 
War on Wear,” by Wayne G. Ritter, President, Ritter Engi- 
neering Co., Pittsburgh, Pa. 


7:00 pm—INFORMAL STAG DINNER— 
Mural Room 


Speaker: William T. Hogan, S.J., Professor of Economics and Director, 
Economics Program, Fordham University, New York, N. Y. 


WEDNESDAY, MARCH 9 


Inspection trip to Mare Island Naval Shipyard. Buses will leave hotel 
at 8:30 am. 


hotel reservations 


Write direct for hotel reservations to St. Francis 
Hotel, Union Square, San Francisco 19, Calif., giving 
time of arrival and type of accommodation desired. 
Reservations should state that they are for AISE Western 


meeting. 


transportation 


Individuals or groups desiring assistance in planning 
their trip should get in touch with the office of American 
Express Co., in their respective cities or with any local 
travel agency. 


San Francisco’s Fisherman’s Wharf with part of the fishing fleet in the foreground. 
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process 


by Ing. Juan Celada, Chief Engineer, 

Hojalata y Lamina, S. A., Monterrey, N.L., Mexico, 
C. K. Mader, Project Manager, 

and R. Lawrence, Jr., Sales Manager, 
Metallurgical & Process Industries, 


The M. W. Kellogg Co., New York, N. Y. 


Hojalata y Lamina, S. A., ts operat- 


ing what ts believed to be the first pro- 
duction direct-reduction unit based on 
natural gas and lump ore in North 


America sleelmen are watching 


the results with interest. 


FI XHE HyL sponge iron process derives its name from 
the Mexican steel manufacturing company, Hojalata 
y Lamina, 8. A., who developed the process at their 
works in Monterrey. They have been producing steel 
from sponge iron since 1953. Prior to using sponge iron, 
HyL was seriously handicapped by the poor quality of 
scrap metal available for their electric furnace opera- 
tions. With large reserves of high grade hematite ore 
available in Mexico, HyL initially approached this 
problem in collaboration with the Ontario Research 
Foundation and their first pilot plant was based on one 
of the older sponge iron processes in which a mixture of 
iron ore and carbonaceous material was passed through 
a heated tunnel kiln. While this method was sound and 
produced good sponge iron, the cost was too high for 
economical use in low-carbon steel production. 


lron and Steel Engineer, January, 1960 






FIRST NATURAL GAS APPROACH 


Late in 1953 HyL installed a gaseous reduction pilot 
plant which incorporated means for producing a pulsat- 
ing pressure in the reactor, which, it was believed, would 
result in a higher rate of reduction and better gas dis- 
tribution in the reactor bed. This pilot plant was first 
tried out in March, 1954, but could not be operated 
satisfactorily. 

The method used to produce gas consisted in preheat- 
ing natural gas in a blast furnace type stove heater and 
partially oxidizing this gas with air to produce a reduc- 
ing gas high in hydrogen and carbon monoxide. This 
gas was then passed through the reactor to reduce the 
iron ore. Provision was also made to preheat the ore while 
the stoves were preheated. The gas-making plant as 
built at Monterrey did not perform satisfactorily. 

In July, 1954, a contract was awarded for the design 
of a gas reforming unit to provide reducing gas for the 
pilot plant. The construction of the plant was completed 
in January, 1955, and the construction’s operators re- 
reported to Monterrey to commission the gas generating 
equipment and train the customer’s operators. How- 
ever, even after the reformer gas plant went into opera- 
tion, the pilot plant operation was still unsatisfactory 
and HyL decided to abandon the pulsating pressure 
system and develop its own method. 


NEW APPROACH 


After long months of experimentation with equipment 
changes and processing techniques, a successful and 
economical process was evolved. By the end of 1955 the 
pilot plant production rate was up to 900 tons per 
month, and the sponge iron product was used to produce 
steel ingots. (From that time until the middle of 1958 
the pilot plant was operated as a production unit. ) 


200-TON PER DAY PLANT 


In September, 1955, an agreement was consummated 
for the collaboration in the engineering and commission 
of a new plant for the production of 200 tons per day of 
sponge iron based upon test results obtained from the 
30-ton pilot plant operation. It was found in their ex- 
perimental melting of sponge iron that 85 per cent re- 
duced iron ore gave a good economical balance for the 
production of a satisfactory steel ingot, and the new 
plant was designed to produce this quality of sponge. 
On July 1, 1957, four operating engineers reported at 
Monterrey to assist in the completion of construction 
and to supervise initial operation of the plant which 
started up in November. 


PLANT CYCLE 


The reactors are designed in two sections with a 
stationary flanged top head, to which the inlet gas con- 
nections remain permanently attached, and a lower 
flanged section which is free to move on wheels out to a 
discharge point where it is tilted and the material 
dumped into a transporting hopper. The plant contains 
five reactors arranged with two reactors in the primary 
position, two in the secondary position, and one reactor 
being unloaded and loaded. The five-hour reactor cycle 
is shown in Figure 1. 

The gas flow through the unit is relatively simple as 
shown in Figure 2. The natural gas passes through a pre- 
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Figure 1 — Schematic sketch shows cycle schedule for the 
reactors 


heating coil in one of two reforming furnaces, is passed 
through a desulphurizing drum and then through the 
reformer coils where natural gas and steam react to 
produce hydrogen and carbon monoxide in the presence 
of a catalyst. The hot gas leaving the reformer passes 
through a waste heat boiler and is then sent to a serub- 
bing tower to quench the gas and remove the excess 
water. The cool dry gas is then preheated in a tubular 
preheater which is fueled with spent reducing gas from 
the process, passed through the primary reactor and 
then water quenched again to remove the water formed 
in the reduction reaction. From the secondary gas 


quench tower the gas is reheated, passed through a sec- 
ondary reactor, which has been charged with fresh ore, 
after which it is again water quenched and dry cool gas 
is used as fuel gas in the reforming furnaces and pre- 


heaters. 

The operating sequence for a single reactor is as 
follows. The lower section of the reactor is charged with 
ore and then moved directly under the upper section 
where it is hydraulically raised and sealed against the 
upper section, after which it is purged to the blowdown 
system with natural gas. Following this, the blowdown 
valve is closed and the reactor is pressured up to ap- 
proximately operating pressure. The reactor is then put 
into secondary position by opening an outlet valve to 
the fuel gas quench tower and an inlet valve to the 
secondary gas quench tower. The reactor stays in this 
secondary position for two hours, after which the pri- 
mary gas enters the reactor and flows to the secondary 
quench tower. At the end of this two-hour period in the 
primary position, the reactor is cut off from the gas flow 
and depressurized to a blowdown system. Natural gas 
is introduced at this point to add carbon to the sponge 
iron in the reactor. This carburizing purge with natural 
gas is completed in approximately two to three minutes 
after which the reactor is allowed to depressurize and 
the blowdown valve closed. The reactor closure jis then 
released, the bottom section lowered and moved out to 
the discharge position. All the valving operations are 
remote-controlled from a graphic panel board in the 
control house. 


Figure 2 — Flow diagram for 200 ton per day sponge iron plant. 
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TABLE | 
Sponge Iron Analyses 


Sample location from top down 


0-1 ft 1-2ft 23ft 3-4 ft 4-5ft 
Metallic iron 90.0 86.8 79.4 73.0 64.0 
Total iron 93.4 93.0 90.8 89.8 87.4 
Per cent reduction 96.0 93.3 87.4 81.3 re 4 
Carbon 1.3 1.36 1.64 1.62 1.34 
Sulphur 0.06 0.02 0.04 0.03 0.02 
Insolubles 3.1 3.5 3.6 3.5 3.5 
Average per cent reduction by analysis............ 86.2 
Calculated per cent reduction by weight loss....... 96.0 


Calculated per cent reduction by gas atom balance.. 87.4 


In practice, the ore charged to the reactor is weighed, 
and the sponge iron is weighed after it is removed from 
the reactor. The per cent reduction is determined by a 
formula based on the average analysis of the ore and 
sponge. Samples are taken at the top of the reactor to 
determine per cent reduction by laboratory analysis and 
check analyses are made at frequent intervals of mate- 
rial removed from the bottom of the reactor charge. If 
a higher percentage reduction is desired, the analysis 
ean be made to approach uniformity by carrying on the 
reaction for a longer period. 

Typical sponge iron analyses through the reactor bed 
are given in Table I. 

These data were obtained from tests made in De- 
cember of 1958 using a new cycle. They are essentially 
the same as obtained previously except that the carbon 
content of the sponge iron is about twice as high. 


WHAT DOES THE PROCESS ACCOMPLiSH? 
The process does four things to the iron ore. 


|. It removes all water and calcining loss from the 
ore. 

2. It removes a high percentage of oxygen from the 
ore. 

4. It removes a high percentage of sulphur from 
the ore. 

t. It deposits carbon in the sponge iron. 


The water and calcining losses are removed from the 
ore during the heating period in the secondary position. 
Since there is excess heat available at this stage, the 
process is not penalized by high water content of the 
ore. The plant has been operated for an extended period 
with ores that were dripping wet. 

The oxygen removal may be to almost any degree 
desired up to about 95 per cent. This is a function 
primarily of the gas quantity, the cycle time, and the 
temperature in the reactor. Various ores have differing 
characteristics which will set the economical limit for 
the maximum per cent reduction. Of the ores tested to 
date only two sintered samples have failed to give es- 
sentially the same per cent reduction obtained with the 
\lexican ores. 

The plant will remove sulphur from iron ore as hydro- 
ven sulphide. It gives a product of less than 0.06 per 
cent sulphur by weight providing the sulphur content 
of the ore is less than 0.5 per cent. The plant has the 
capacity to remove much more sulphur but will not give 
a final product of the low sulphur content required for 
making steel of a 0.04 per cent sulphur content. Where 
higher sulphur content in the steel is acceptable, the 
sulphur content of the ore charged to the unit may be 
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higher without it being necessary to reduce sulphur in 
the steelmaking process. Data on this phase of the 
process are meager due to the difficulties in obtaining 
representative samples. 

The Pihuamo ore charged to the sponge iron plant in 
Monterrey contains approximately 65 per cent iron of 
which 20 per cent is magnetite and the remainder 
hematite. The insolubles in the ore average less than five 
per cent. Other ores of a high iron content of which ap- 
proximately 40 per cent was magnetite have been re- 
duced and resulted in a sponge iron of essentially the 
same reduction as obtained with Pihuamo ore. Other 
ores of lower iron content are being tested and the re- 
sults of the tests will be reported at a later date. 


START-UP PROBLEMS 


In starting up the plant the usual operating dif_i- 
culties were encountered, particularly in developing 
the necessary teamwork in manipulating the reactor 
cycle and to develop the proper co-ordination between 
the sponge iron plant and the melt shop. Some initial 
operating difficulties were encountered in the hydraulic 
mechanisms, but the principal operating difficulty 
affecting on-stream efficiency was the problem of main- 
taining satisfactory boiler feed water composition. 
Fouling of the waste heat boiler tubes caused most of the 
downtime experienced during the first seven or eight 
months of operation. Whenever this occurred it was 
necessary to shut down the gas reformer furnaces, since 
they contained the steam generating equipment for the 
plant. Major efforts were made in July and August to 
correct the boiler feed water problem and a new water 
supply of better quality was installed. Once this was 
operating properly, no further plant shutdowns were 
experienced from this cause. The boilers have been in- 
spected on two or three occasions during the past year 
and no serious fouling was found. 

The reactors were completed one at a time and each 
reactor was put into service when ready for operation. 
Reactor No. 1 went into service in November, 1957, and 
immediately started producing sponge iron of the 
quality specified in the plant design; reactor No. 2 
went into operation in December, 1957; reactor No. 3 
in January, 1958; reactor No. 4 in February, 1958; and 
reactor No. 5 in March, 1958. 


PLANT PERFORMANCE 


In calculating the on-stream efficiency of the plant 
for the first fifteen months of operation, it is necessary 
to base it on the production of the number of reactors 
in operation due to the fact that the reactors were placed 
in Operation one at a time. In calculating the efficiency 
figures, we have used a basic requirement of 40 tons of 
sponge iron product per day per reactor. The on-stream 
efficiency anticipated in the design of the plant was 90 
to 95 per cent. From the time the first reactor went into 
operation in November, 1957, to the end of January, 
1959, the plant operated with a stream efficiency of 77 
per cent of possible capacity. During the last three 
months, that is, November and December of 1958 and 
January, 1959, the plant has operated at 91.5 per cent of 
capacity. During January of this year, the plant reached 
a capacity of 104 per cent. In the 77 per cent figure for 
the first 15 months are included two months during 
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which the capacity of the plant was under 50 per cent 
due to the boiler feed water problem. 

It is obvious that the plant has done as well as one 
could normally expect in a new chemical processing 
plant during the first year of operation and it can be 
stated with complete confidence that the initial operat- 
ing problems are over and the capacity of the plant has 
reached the design requirement. 


SPONGE IRON MELTING 


Sponge iron has been produced ranging from 75 to 
95 per cent reduction. The average sponge iron quality 
can be maintained within one or two per cent of the 
design figure when desired. Since the throughput of the 
reactors and gas consumption are directly contingent 
upon the percentage reduction, HyL has often chosen 
to take higher tonnages of lower quality material when 
the steel demand was high and make up the difference 
in quality by the addition of carbon in the electric 
furnace charge. HyL has added carbon in several ways 
experimentally either to the ore or to the sponge iron 
and it is difficult to say which one is preferable. They 
have felt that it is possible to get better mixing of the 
carbon and the iron by addition before the material 
reaches the elect ric furnace. 

The sponge iron is transported from the reduction 
plant in open-top containers which are used as charging 
buckets to the electric furnace; oxidation of the sponge 
iron is low due to the gas given up by the sponge iron. 
These are carried by a crane to a rail car, moved to the 
melt shop and picked up by a crane in the melt shop and 
charged directly to the electric furnace. Normally, some 
of the material is at red heat at the time it is charged to 
the furnace and there is ignition of fine particles during 
the pouring of the sponge into the electric furnace. 

The steel manufactured by HyL from sponge iron is 
predominantly rimming steel of chemical and physical 
specifications directly comparable to those produced in 
the United States. The steel produced from sponge iron 
is of superior fabricating quality due to the higher con- 
tent of virgin iron units free of residuals, such as copper, 
nickel, ete. Melts produced from 50 per cent sponge and 
50 per cent scrap are almost invariably within specifica- 
tions and the number of off specification heats has been 
practically nil. 

When early attempts were made to melt sponge iron, 
operating difficulties were experienced. There are 
changes of technique required in the melting of sponge 
iron in the electric furnace, but when the proper pro- 
cedures are observed, melting time is lower than melting 
100 per cent scrap. In melting 50 per cent sponge and 
50 per cent scrap, the furnace is first charged with a 
small tonnage of scrap in the bottom after which all 
the sponge is charged on top of the scrap in such a way 
as to produce a depression in the center not more than 
five feet thick with the remainder of the sponge sloping 
up the furnace walls in a natural angle of repose. When 
charged in this way, the sponge iron becomes a natural 
insulator for the furnace walls. The electrodes are intro- 
duced and burn through the sponge iron charge down 
to the scrap at the bottom after which the material is 
progressively melted from the bottom up in normal 
fashion. As the melt progresses, the sponge in lump form 
cascades nicely into the molten bath. In practice at 
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TABLE II 
20,000 Kva Furnace 70 Metric Ton Charge 











Sponge, Time to melt* Melting rate, 
per cent (min) tons per hr 
50 151 ar. 
70 174 24.2 
100 180 23.0 





* Power on to first test. 


Monterrey, the melting is not carried to a point where 
all the sponge is melted; the initial silica or acid slag 
is removed while sponge still remains on the bank above 
the slag line. After this slagging-off operation, the 
balance of the scrap is added and the melt completed 
and finished in a normal manner. Although the initial 
slag could be made basic by addition of lime, the amount 
required would be prohibitive and the slag volume 
would be too large to handle in the furnace. It is for this 
reason that the sponge is melted first and the scrap 
added later. The unbeneficiated sponge iron at Mon- 
terrey contains as high as 14 per cent gangue. The 50-50 
practice produces the maximum slag volume that can 
be tolerated without additional flushing of slag. It has 
been found during the past year that lime consumption, 
when melting 50 per cent sponge and 50 per cent scrap, 
was 10 per cent higher than when melting scrap alone. 
It has also been found that the power consumption is 
approximately 10 to 15 per cent higher. 

Mr. Harold Phelps, electric furnace consultant re- 
cently made test melts in which the sponge iron con- 
tent of furnace charge was varied. The results of these 
tests are shown in Table II. 

The operation at HyL has been technically and com- 
mercially successful and a new 500-ton per day addition 
is now under construction at Monterrey. This addition 
is adjacent to the existing plant and is scheduled for 
completion early in 1960. 


Discussion 


eeeeoeeeeoooeeeeeeeeeeoeeeeeeoeeeoeeees 
PRESENTED BY 


F. W. LUERSSEN, Chief Research Engineer, Reduc- 
tion and Refining, Research and Development, Inland 
Steel Co., East Chicago, Ind. 


J. B. MITCHELL, Consultant Engineer, Swindell 
Dressler Co., Pittsburgh, Pa. (deceased) 


ING. JUAN CELADA, Chief Engineer, Hojalata y 
Lamina, S. A., Monterrey, N.L., Mexico 


C. K. MADER, Project Engineer, Metallurgical & Proc- 
ess Industries, The M. W. Kellogg Co., New York, N.Y. 


R. LAWRENCE, JR., Sales Manager, 
Metallurgical & Process Industries, The M. W. Kellogg 
Co., New York, N. Y. 


F. W. Luerssen: Problems in providing metallies for 
primary steel production differ from plant to plant. 
Apparently the problem of Monterrey was to find a 
method for providing an additional supply of metallies 
for steelmaking in are electric furnaces. The solution 
to their problem was found in a process for production 
of synthetic scrap. Contribution to the economic success 
of the project was the availability of supplies of low 
cost natural gas and of high grade lump iron ore. 
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In the 1940’s, Inland Steel Co. sponsored experi- 
mental studies at the Institute of Gas Technology in 
Chicago on the production of synthetic scrap. Economic 
studies following this experimental work concluded 
that a synthetic scrap process was not economically 
applicable to stationary open hearth steelmaking at 
our works. The facts that supplies of high grade ore 
and low cost fuel were not available were and remain 
to this time, the largest contributing factors to this 
conclusion. 

The problem as we see it is to provide additional 
metallies for the production of steel ingots at lower 
capital costs and lower operating costs, than are ex- 
perienced in the conventional coke oven, blast furnace 
and open hearth combination. Recent accomplishments 
in obtaining increased production and reduced coke 
rates ffom existing blast furnaces have improved the 
capital cost picture for the installation of new blast 
furnaces. Advances in the field of oxygen steelmaking 
have made the picture even brighter. However, capital 
costs for steelmaking using the most promising recent 
developments are still staggering. Therefore, the drive 
to develop new processes continues. 

Nearly every major integrated steel producer in the 
United States is engaged in experimental or pilot plant 
studies to develop new ironmaking processes. This 
has become the greatest new steelmaking process 
development effort in history. In one way or another 
the outeome can only produce good for the entire in- 
dustry. Each company is engaged in studies to 
develop processes to produce its own steel product 
mix using the raw materials which are available. We 
can therefore look forward to future successes in the 
development of several new processes. The HyL 
process is an outstanding example of what may be 
expected in the future. 

Only experience in this field can give one an appre- 
ciation of the very great experimental and engineering 
design effort which has resulted in the HyL process. 
The new processes still under development by experi- 
mentalists will require great ingenuity and skill on the 
part of iron and steel engineers if their commercial ap- 
plication is to be successful. Serious problems in heat 
transfer, combustion, refractories and materials han- 
dling will require solution. It is therefore very appro- 
priate for engineers of the iron and steel industry to 
become acquainted with the new processes as they 
appear. 

In conclusion, I would like to ask the authors for 
information on power consumption and_ refractories 
consumption in the electric furnace melting of all serap, 
\0 per cent sponge iron and 75 per cent sponge iron 
charges. 

J. B. Mitchell: This paper is of particular interest at 
the present time for several reasons. The paper de- 
scribes what is so far as I know the first installation in 
North America of a commercial plant for making sponge 
iron from lump or sized ore with a gas for reducing 
agent. Other gaseous processes, as is well known use 
. fluid bed, which of course requires very fine sized ore 
teed. 

Another reason why this paper is of particular 
nterest is the revelation of the time and obvious cost 
f the development of a new process for making sponge 
ron. Although the HyL Co. began producing sponge 
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iron six years ago, they did not develop the present 
successful process and operation until about a year ago. 

As described the process starts with lump or sintered 
high grade ore and natural gas and in reactors with 
capacity of 40 tons each per day, reduce the ore to from 
85 to 90 per cent metallic iron, which, in turn is refined 
to steel in electric furnaces. The process, according 
to the author, is by batch operation and in order to 
produce 200 net tons per day each vessel must produce 
40 net tons. To do this it appears each vessel must 
complete a cycle in 3 hours, making a total of 8 eycles 
per 24 hours. This part of the paper is confusing to 
me and I trust the author will explain it in more detail. 
This feature of the process suggests that it is most 
likely to find use in locations where high grade ore 
and natural gas are readily available, but also where 
the available supply of scrap is limited and the market 
for steel likewise not sufficient to warrant large, inte- 
grated iron and steel plants as we know them. 

It is interesting to note that sulphur is largely 
removed from the ore before it is reduced, thus per- 
mitting refining in the electric furnace with an acid 
slag. 

This reviewer would have appreciated some infor- 
mation on capital cost and more operating figures, such 
as quantity of natural gas required for heating and 
reduction. Perhaps figures on these points will be 
published at some later date. 

Ing. Juan Celada, C. K. Mader and R. Lawrence, Jr. : 
We agree with Mr. Mitchell. The paper did not ex- 
plain fully how the eycle worked for one complete day. 
The reactor cycle diagram shows the position of each 
of the five reactors for one complete cycle of 5 hours. 
During the hour 0 to 1 the reactors function as follows: 


R-1 and R-5 have secondary gas passing through 
them. 

t-3 and R-4 have primary gas passing through them. 

R-2 is carburized, unloaded, loaded, purged and 
pressured. 


During hours 5 to 6, 10 to 11, 15 to 16, 20 to 21, the 
reactors will be performing in the same manner. At 
the close of the day, hours 23 to 24, the position of the 
reactors will be as indicated on the diagram between 
hours 3 and 4. Thus, by the end of hour 24, reactors 2, 
3, 4 and 5 will have been emptied and recharged five 
times while reactor R-1 will have been emptied and re- 
charged only four times, but will be the first reactor 
unloaded during the new day. 

Cost data on the HyL process is available in the 
following published literature: 


M. W. Kellogg brochure entitled, ‘‘ The HyL Sponge 
Iron Process—A New Step to Steel.” 

“Here’s Direct Reduction Process for Small Plants,” 
by C. K. Mader; Steel, Dec. 1, 1958, issue, p. 78, 80. 


All of this data is based on a Gulf Coast location and 
not costs in Monterrey. 

We agree with F. W. Luerssen that melting data 
from Monterrey will be a very important contribution 
to the literature. We hope to present a paper on this 
subject some time in the near future, as soon as it can 
be developed, from plant records and tests. Un- 
fortunately, the meager data contained in the paper is 
all that is available at this time. A 
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CURRENT AISE DISTRICT SECTION MEETING NOTICES 


BIRMINGHAM SECTION 

Monday, February 29, 1960—Social Hour 6:30 P.M., 

Dinner 7:00 p.m., Meeting 8:00 P.M. 

‘Tron Ore Pelletizing and Agglomerating Operation and Equip- 
ment,’’ by Wray Schockley, Supervisor Minerals Processing, 
and W. KE. Korsan, Sales Manager, Electrical Application 
Dept., Allis-Chalmers Manufacturing Co., Milwaukee, Wis. 


Thomas Jefferson Hotel, Birmingham, Ala. 


BUFFALO SECTION 
Tuesday, February 9, 1960-——Inspection Trip 4:00 P.M., 
Dinner 7:00 p.m., Meeting 8:00 p.m. 


Inspection Trip: Dunkirk Works Allegheny Ludlum 

Steel Corp., Dunkirk, N. Y. 

‘Processing of Tool Steels,’? by W. H. Love, Chief Works 
Metallurgist, Dunkirk Works, Allegheny Ludlum Steel 
Corp., Dunkirk, N. Y. 

Dinner and Meeting, 

Dunkirk, N. Y. 


CANTON SECTION 


Monday lebruary 15, 1960—Social Hour 6:30 pP.M., 
Dinner 7:00 p.m., Meeting 8:00 P.M. 

Oxygen Melting Session: 

‘The LD Process,’’ Kaiser [Engineers 

‘The Stora-Kaldo Process,’’? Dravo Corp. 

Speakers to be announced. 


Shorewood Count ry Club, 


Mergus Restaurant, Canton, Ohio 


CHICAGO SECTION 


‘Tuesday, February 2, 1960 


Meeting 7:45 poo. 


Dinner 6:15 P.M., 


‘Application of Semi-Conductors,’’ by Ik. H. Ulm, General Sales 
Manager, Semi-Conductor Div., Sylvania Electric Products, 
Woburn, Mass. 

Phil Smidt’s Restaurant, 1205 North Calumet Avenue, 

Hammond, Ind. 


Tuesday, February 23, 1960-——Inspection Trip 1:30 P.M., 

Social Hour 6:00 p.m., Dinner 6:30 P.M., 

Meeting 7:45 p.m. 

Inspection Trip: Republic Steel Corp., Research Center, 

Brecksville, Rd., Cleveland, Ohio. Buses will leave 

Cleveland Engineering & Scientific Center, 3100 Chester 

Avenue, between 1:00 and 1:30 p.m. and will return 

there for dinner and meeting. 

“Production of Strip Steel from Metal Powder,’’ by 8. R. 
Crooks, Assistant Division Head, Processing Research 
Center, Republic Steel Corp., Cleveland, Ohio 

“A Radio-Active Device for Determining Burden Level in a 
Blast Furnace,’’ by L. R. Stone, Head, Nucleonics Div., 
Klectro-Mechanical, Research Center, Republic Steel Corp., 
Cleveland, Ohio 

Cleveland Engineering & Scientific Center, 3100 Chester 

Avenue, Cleveland, Ohio 


COLORADO SECTION 
Tuesday, February 16, 1960—Social Hour 6:30 P.M., 
Dinner 7:00 p.m., Meeting 8:00 p.m. 


‘The Use of Radioisotopes in ‘F’ Blast Furnace,’”’ by A. E. 
Frey, Practiceman, Blast Furnaces, The Colorado Fuel and 
[ron Corp., Pueblo, Colo. 


Minnequa University Club, Pueblo, Colo. 
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DETROIT SECTION 


Wednesday, February 10, 1960 

Meeting 8:00 p.m. 

The Detroit Edison Co. Night 

‘Data Accumulation Systems for Steel Mill Processes,’’ by 
W. D. Rowe, Supervisory Engineer, Digital Programming 
Development Section, Systems Control Dept., Westinghouse 
Electric Corp., Buffalo, N. Y., and G. J. Hay, Steel Mill 
Engineer, Metal Working Section, Industrial Engineering 
Dept., Westinghouse Electric Corp., East Pittsburgh, Pa. 


Dinner 6:30 P.M., 


Movie (to be announced) 
Dinner—Cafeteria, General Office Building; Meeting 
Sales Auditorium, Service Building. 


LOS ANGELES SECTION 


Data not available 


PHILADELPHIA SECTION 
Saturday, February 6, 1960—Dinner 6:00 P.M., 
Meeting 7:00 p.m. 


‘In-Line Stress Relieving of Strand by the Induction Method,’’ 
by Lewis G. Coscia, Squad Foreman, Bethlehem Steel Co., 
Sparrows Point, Md. 

“Experiences with the Oxygen Analyzer—Controller,’’ by Wil- 
liam G. Ender, Combustion Engineer, Fuel Div., Bethlehem 
Steel Co., Bethlehem, Pa. 

‘“‘A D-C Differential Relay for Detecting Grounding Faults, 
Load Balance, Etc., on D-C Equipment,’’ by G. L. Marthi- 
nuss, Assistant Electrical Engineer, Bethlehem Steel Co., 
Sparrows Point, Md. 

Engineers’ Club, 1317 Spruce Street, Philadelphia, Pa. 


PITTSBURGH SECTION 
Monday, February 15, 1960—Social Hour 6:00 P.M., 
Dinner 7:00 p.m., Meeting 8:00 p.m. 


‘“‘Symposium on Engineering and Maintenance Organizations”’ 
Engineering Panel—Emil Kern, Allegheny Ludlum Steel 
Corp.; G. L. Berry, Jones & Laughlin Steel Corp.; John C. 
Peth, Pittsburgh Steel Co. 

Maintenance Panel—S. W. Stouffer, Jones & Laughlin Steel 
Corp.; Elmer E. Barthel, Pittsburgh Steel Co ; Harold R. 
Miller, Armco Steel Corp. 


University Club, University Place, Pittsburgh, Pa. 


ST. LOUIS SECTION 

Wednesday, February 24, 1960—Social Hour 6:00 p.., 

Dinner 7:00 p.m., Meeting 8:00 p.m. 

‘‘Nor-Logic Static Control,’’ by Fred Miller, Development En- 
gineer, Electric Controller & Mfg. Div., Square D Co., 
Cleveland, Ohio 

Elks Club, Granite City, Ill. 


SAN FRANCISCO SECTION 


No February Meeting 


UTAH SECTION 
Monday, February 8, 1960—Social Hour 6:30. p.M., 
Dinner 7:30 p.m.. Meeting 8:30 P.M. 


‘“‘Open Hearth Furnaces of the Future,’’ by B. M. Larson, As- 
sistant Director, Edgar Bain Laboratory for Fundamental 
Research, United States Steel Corp., Monroeville, Pa. 


Grandview Cafe, Provo, Utah 

YOUNGSTOWN SECTION 

Monday, February 22, 1960—Social Hour 6:00 p.M., 
Dinner 7:00 p.m., Meeting 8:00 p.m. 

Panel Discussion: ‘“Maintenance—-New Methods, New 
Materials’’—Moderator: Eugene Woloshyn, Youngs- 
town District Works, United States Steel Corp., 
Youngstown, Ohio 

Mahoning Country Club, Girard, Ohio 


Iron and Steel Engineer, January, 1960 





' 














by 


ng 


ise 


Lill 


ng 


.?? 
, 


D.., 
Mm 
ts, 


hi 


50 





Developments 
in the 

Iron and 
Steel Industry 
During 1959 


by I. E. MADSEN 


GENERAL 


1959 will long be known as the year of the strike. Not 
that the strike lasted all year, but the conflict 
cast a dominant influence on all that the steel industry 
did throughout the year. Prior to July, the steel industry 
operated at peak rates, largely to meet demands of 
steel users building up stocks to go through a major 
strike. Then there was the strike itself, a long embattled 
period with little give on either side. Finally, after the 
Taft-Hartley injunction, the steel industry went back 
to peak operating rates to meet and fulfill the pent-up 
demand. 

Perhaps in no other steel strike were all sides— 
industry, worker and consumers—so well prepared. 
As a result, there was little demand to settle the strike 
for several months. 

Why then was this strike so much worse than previous 
disputes? What were the issues involved? In previous 
years it seems that the workers asked for more money 


Oxygen steelmaking techniques have had a tremendous 
impact on future steelmaking plans. 





or fringe benefits, and usually after a short-lived 
resistance, industry gave in with an apparent com- 
promise which probably included most that the union 
really had in mind when they started their walkouts. 
This stand on the part of the industry has not been 
helped by the constant pressures exerted by the Federal 
government, the general public and steel’s customers. 
In turn, the industry raised prices sufficiently to cover 
the added immediate increases in cost and in some cases 
for what they estimated would later occur as a result 
of the round of inflation injected by that particular 
settlement. 

Why then did this not occur in 1959? The reason was 
simple. Steel could not afford to do so. Steel has reached 
a point where competition from foreign producers and 
competition from other materials are increasingly cutting 
into steel’s traditional markets. Further cost increases 
can only aggravate this. 

\ second fundamental issue is the fight between labor 
and management as to who gets the benefits of the in- 
creased efficiency which has been built into the steel in- 
dustry since the war. Labor claims this is due to their 
better productivity. They feel that wages could be in- 
creased without price increases. Management knows 
better. Increased productivity is not due to more effi- 
cient labor or harder work on the part of the workman. 
The average steelworker knows that he does not work 
as hard or as long as he did years ago. The good old 
days when men were men and performed superhuman 
feats have been replaced by the push-button mechanic. 
Increased productivity is due to more modern ma- 
chinery, faster equipment, continuous operations and 
the higher amount of electrical and mechanical energy 
being put into the manufacture of steel which in turn 
diminishes the physical effort required. Such modern 
equipment is not furnished by labor. It comes from 
capital investment, investment which will not be made 
unless a return can be expected. 

It is doubtful that the final settlement can result in 
a clear-cut solution to the problem for pressures pre- 
vent a clean decision. Although the government has 
tried to keep from intervening, they are naturally 
anxious to see the strike settled. Secretary of Labor 
Mitchell had a report prepared setting forth the facts 
in the case. This was a very interesting document. As 
might be expected, from the same set of figures both 
sides drew practically opposite conclusions. The report 
summarized changes in the industry and advances 
made since the end of World War IT. 

Some salient points are as follows: 

1. Gross hourly earnings in steel rose $1.43 or by 
85 per cent from January, 1950, to May, 1959. 

2. Basic wage rates increased $1.08 an hr or 66 per 
cent. 

3. From January, 1950, to the summer of 1959, steel 
wages rose by greater percentages and by greater ab- 
solute amounts than the wages in most of the economy, 
no matter what measure of wage trend was used. 

t. Measured in terms of all the earnings, steel wages 
are higher than in most other industries. 

5. Fringe benefits in steel have gone from an average 
of 7¢ an hr in 1940 to 63¢ an hr in 1957. 

6. Number of employees and manhours required to 
produce a ton of steel has been decreasing. This has 
tended to hold down employment costs. Output per 
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hourly employee manhour in steel increased by about 
74 per cent from 1940 to the last 12-month period which 
ended with the strike. However, if all employees are con- 
sidered output per manhour has increased 58 per cent 
from 1940 to the last fiseal year before the strike. 
This reflects the fact that there are more administrative 
and professional and clerical employees necessary in 
modern operation. 

7. Employment costs per unit of steel output have 
increased by 142 per cent from 1940 to 1957 because 
the money wages plus fringes per manhour have risen 
more than the output per manhour. 

8. Since employment costs are not the total cost of 
steel, the figures show that profits after taxes, as a per- 
centage of total revenues, has been fairly stable sine« 
1940, but somewhat less on the whole than the 8 per 
cent for 1940. This is largely due to the fact that federa| 
taxes have taken a considerably larger share of steel 
revenues in recent years. 

9. Prices of basic steel products are at peak levels 
In the first half of 1959 they averaged 178 per cent 
above 1940. 

10. In recent years steel prices have risen at a more 
rapid rate than those in major consuming industries. 

11. The increases in average prices of steel products 
since 1940 has exceeded the rise in employment cost 
per ton of steel produced. In other words, basic steel 
prices rose by 178 per cent from 1940 to fiseal 1959 and 
employment cost per unit of output increased by 131 
per cent during the same period. However, steel prices, 
also reflect the increased cost of materials, depreciation 
and taxes. These increases in general have been pro- 
portionately higher than employee costs and must not 
be overlooked when analyzing price increases. 

In 1959, the United States changed from a net ex- 
porter to a net importer of steel. For the first time it 
imported more steel than it shipped overseas. Some of 
this reflected preparations for the steel strike; most otf 
it, however, was due to lower prices from foreign com- 
petition. In the past few years, European and Japanese 
steel prices have actually declined significantly com- 
pared with the increases in the United States. 

12. In the postwar period steel industry profits after 
taxes per dollar of sales have been higher than the com- 
parable ratio for all manufacturing. 

13. On the other hand, net profits as a rate of return 
on net worth has been lower than those in all manu- 
facturing during most of the postwar years. 

The steel industry, therefore, had compelling reasons 
to resist the demands, which if met would start a new 
round of inflation and result in even greater competitive 
disadvantages. 

In October, President Eisenhower created a Board 
of Inquiry to report on the issues in the current stee! 
strike. This board, consisting of three men, conducted 
public hearings in Washington in an attempt to develop 
possibilities of settling the strike and to develop in- 
formation for invoking the Taft-Hartley Act. The re- 
ports of the board outlined the dispute between the 
union and management into two fairly well defined 
areas. One was the argument on inflation. Here, the 
steel companies had offered a wage increase which they 
felt would be non inflationary. The union, on the othe: 
hand, argued that much larger increases could be give! 
without leading to inflation and without affecting the 
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In 1959 exports dropped under imports and remained there 
for the year. 


ability of the companies to resist foreign competition. 
The second area included the controversial rules cover- 
ing local working conditions. The board reported that 
the companies believe that they could not improve 
wage or tringe benefits without having an opportunity, 
through a revision of work rules as well as by general 
technological improvements, to absorb increased cost 
by efficiency. The union, on the other hand, strongly 
contended that the management’s purpose in proposing 
contract changes in work rules was to give it a uni- 
lateral right to eliminate long established employee 
benefits gained through prior bargaining and custom, 
and to increase the work load without any effective 
protection of the employees interest. Because of these 
divergent stands, it could see no early prospects for a 
cessation of the strike or no single issue of any conse- 
quence upon which the parties were in agreement. 

\ccordingly, President Eisenhower invoked the Taft- 
Hartley Act. This was appealed by the union through 
the courts, but was finally upheld by the Supreme Court 
of the United States. The industry’s plants reopened in 
November. 

A break in the steel strike came when Kaiser Steel 
Corp. signed with the union late in October. Kaiser 
signed a two-year contract with a cost of living adjust- 
ment of 3 cents and two increases of 914 cents an hr 
including fringes) spread over the entire period of two 
years. The agreement provided for improvements in 
nsurance, pension and wages spread out over the con- 
tract. The troublesome working conditions issue was 
handled by setting up a committee to make recom- 
mendations before the next contract negotiations. Sub- 
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sequent to this agreement, several other small pro- 
ducers which were not involved in the original negotia- 
tions and which in general kept operating throughout 
the strike, signed agreements somewhat similar to 
Kaiser’s. 

After the steelworkers went back to work, the com- 
panies made another proposal. This involved a three- 
year contract with increased wages and benefits that 
would cost the companies about 30 cents per hr over 
the three-year period, exclusive of cost of living adjust- 
ments. In the first year there would be improvements 
in Insurance, pensions and supplemental unemployment 
benefits. In the second and the third years, there would 
be wage increases ranging from 6 to 12 cents an hr de- 
pending on the job classification. The 17¢ cost-of-living 
adjustment from the previous contract would be con- 
tinued. Added cost-of-living adjustments up to 4¢ an 
hr would be given in each of the second and third years 
if warranted. The company also set up a proposal for 
resolving the local working conditions issue which 
combined an earlier union proposal for a joint union- 
company study of the problem with a prior company 
proposal to submit the problem to binding arbitration. 

Among the benefits was company payment of the 
entire cost of life insurance and sickness and accident 
insurance, heretofore paid for jointly. Life insurance 
scales would be increased $500 to provide insurance range 
from minimum of $4000 to $6500. Companies would pay 
for continuing life insurance for up to six months in the 
event of a layoff. Sickness and accident benefits would 
be increased $11.00 giving $53.00 to $68.00 a week. 
In addition, the companies would increase cash payments 
into the Supplemental Unemployment Benefits fund 
from the previous level of three cents an hr to five cents. 
The company also would agree to protect employee 
seniority rights for up to five years against a break in 
service in event of layoff or physical disability, or both. 

Pension plans had substantial improvements, with 
increases ranging from $5.00 to more than $12.00 per 
month for an employee with 35 years service. Full 
pension would be given to employees with at least 25 
years of service at the rate entitled by age and length 
of service, who retire after age 55 by reason of a break 
in service resulting from permanent shutdown, extended 
layoff or sickness. Employees would also be allowed 
early retirement with full pension at age 60 with 15 
years or more of service. Minimum disability pension 
was increased from $90.00 to $100.00 per month. 

The union rejected this proposal rather summarily. 
As the year ended, this offer was the one on which union 
members were to vote in January in the election set up 
under the Taft-Hartley Act. Negotiations were still un- 
derway late in 1959. 

In the first few days in January as the result of 
further pressure by the government, the steel industry 
made a new offer which was accepted by the steel- 
workers union on January 5. All details were not 
available, but it is believed that it was essentially the 
offer set up for the election with the following added 
benefits to the steelworkers. 

1. An hourly wage increase of 7¢ to 13¢ per hr de- 
pending on job classification effective December 1, 
1960. 

2. A second hourly wage increase of 7¢ to 10¢ per hr 
depending on job classification effeetive October 1, 1961. 
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3. A maximum increase of 3¢ an hr cost of living pay 
adjustment each year. 

1. Companies agreed to completely pay all insurance. 
This adds full payment of hospitalization and surgical 
to the previous offer to fully pay life and accident. 
This benefit is estimated at 7¢ to 10¢ an hour. 

5. A lump sum payment of 3 months wages to 
workers on retirement. 

6. A joint committee with a neutral chairman to 
study changes in work rules and report by November 
30, 1960. Recommendations would not be binding on 
either side. 

7. Contract would be for a 30-month period ending 
June 30, 1962. 

New contract was estimated would eventually be 
worth 40¢ an hr on the average to the steel workers and 
certainly appeared to be inflationary. Several smaller 
companies, particularly Pittsburgh Steel, did not accept 
the complete proposal. 

In the first half of 1959, average total employment 
costs per hr for wage earners in iron and steel rose 19.1 
cents or 5.4 per cent above 1958 average to $3.704. 

Total production of steel in 1959 was about 93,276,000 
tons or 63.2 per cent of the 1959 capacity of 147,633,670 
net tons. Of this, open hearth production totaled about 
81,595,000 net tons (64.5 per cent of capacity), bessemer 
production totaled 1,354,000 tons (37.9 per cent of 
capacity), basic oxygen process steel totaled 1,829,000 
tons (45.3 per cent of capacity) and electric furnace 
production totaled 8,498,000 tons (63.0 per cent of 
capacity). 

These figures compare with a total of 85,254,885 tons 
in 1958, consisting of 75,879,394 tons from open hearth, 
1,395,985 tons from bessemer and 7,979,506 tons from 
electric. In 1958, steel made by the basic oxygen process 
was included with the total for electric furnace steel. 

Blast furnace production in 1959 was about 59,800,- 
000 net tons from furnaces or 63.2 per cent of the 1959 
capacity of 94,634,850 tons, compared with 57,764,100 
net tons of pig iron and ferro alloys during 1958. Coke 
production was about 53,000,000 tons in 1959. 

Shipments of finished steel in 1959 totaled about 
67,000,000 net tons compared with 59,914,433 in 1958. 

If it had not been for the strike there is no question 
that a number of steel usage records would have been 
set during the vear. Even for the first half, can makers 
used 3,375,000 tons of terne and tinplate vs 4,884,000 
tons in all of 1958. In all of 1959, shipments of galvan- 
ized steel totaled about 2,700,000 tons, about the same 
as 1958. Demand for galvanized products is strong. 

Shipments of hot and cold rolled carbon steel sheets 
in 1959 were estimated at about 18,500,000 net tons, 
2,300,000 tons higher than in 1958 but appreciably 
under some other previous years. 

The prime factor making it difficult for the United 
States to compete with foreign steel is the great dis- 
parity in wage rates. The difference is illustrated by the 
figures developed by the AISI. For 1957, the latest 
vear for which this data is available, the figure is $2.92 
per hr for the United States. Next is Australia with 
$0.99, followed by Luxembourg with $0.89. Even worse 
is Japan with $0.41 per hr. Competition is particularly 
difficult in products which involve a large number of 
manhours per ton. This is one reason why so much of 
the foreign imports have been in that type of product, 
as for example, in 1958, imports of wire, nails and 
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staples took 32 per cent of the market, and for barbed 
and twisted wire, imports took 52 per cent of the market. 

In the first nine months of 1959, imports were a 
record 3,000,000 tons, and more than twice the exports 
of 1,300,000 tons which reverses the ratio for the same 
period in 1958. A great deal was landed at lake ports, 
coming by way of the St. Lawrence Seaway. 

Imports are coming from such out-of-the-way places 
as South Africa, which shipped about 120,000 tons of 
pig iron and flat products in the first six months of 1959. 

Another item which makes it difficult for American 
firms to compete is that some European countries per- 
mit) accelerated depreciation on new investment. It 
has also been rumored that tax advantages are given 
in some countries for export shipments. 

To cap the climax it appeared for awhile that an 
American steel plant might be built by a British con- 
cern. Phoenix Steel Corp. was reported to have received 
an offer from a group of British firms to build a new 
steel mill in New Jersey which will have an annual in- 
got capacity of about 800,000 tons. The decision on the 
offer was delayed because it required approval by con- 
vertible debenture holders. Consideration of the offer 
was due to a better price for the mill and more attrac- 
tive financing. 

At the very end of the year Phoenix Steel Corp. an- 
nounced that it had turned down the offer by the group 
of British manufacturers to finance and build the new 
steel plant ia New Jersey. This action was taken be- 
cause of burdensome changes introduced into the final 
proposed contract. As a result, several alternate plans 
are now under consideration for the future work on 
this proposed new steel plant in New Jersey. 

The steel industry is also meeting with competition 
from other materials, such as aluminum, glass and 
plastics. Aluminum has made huge strides in the past 
year and in the case of automobiles its usage is growing 
considerably. As an example, the new Chevrolet Cor- 
vair has an engine largely of aluminum. Aluminum 
is also gaining in can manufacture, and plastics are 
finding increased usage in many items. Glass is also 
making a comeback in many bottle and can applica- 
tions. 

At the beginning of the year, steelmaking capacity in 
the United States was set at 147,633,670 net tons equal 
to 1681 lb per capita and 44 lb more than in 1958. 
This increased during the year, but the increase in 
expansion was held back by the steel strike. 

Steel capacity increase in 1959 was the smallest for 
some time, a gain of 937,300 net tons to 148,570,970 
tons as of January 1, 1960. Most of the increase was in 
electric furnaces which gained 900,810 net tons to 
14,395,940 tons. Basie oxygen process steelmaking 
capacity rose 124,240 tons to 4,157,400 net tons. Open 
hearth capacity increased a minor 93,250 tons to 
126,621,630 net tons. Bessemer capacity dropped 
181,000 tons to 38,396,000 tons. 

Blast furnace capacity increased 1,885,780 net tons 
to 96,520,630 net tons. Steel industry coke capacity 
decreased 788,610 tons to 72,309,700 tons. 

The American Iron and Steel Institute recognized 
the importance of the basic oxygen process by setting 
it up as 2 separate classification in their statistics for 
the industry. The first figures for annual capacity in 
this category (1959) showed 4,033,160 net tons from 12 
oxygen converter units. 


Iron and Steel Engineer, January, | 960 
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The Midwest Steel Corp. broke ground for its new steel plant on August 18. Sketch shows proposed layout of first phase of 


program at this site. 


Early in 1959, it was estimated by the American 
Iron and Steel Institute that the steel industry would 
spend some $1,000,000,000 during 1959 for new capital 
equipment and construction. This was about $200,000,- 
000 less than in 1958. Actual expenditures in 1959 were 
probably down to about $950,000,000. 

Present estimates for 1960 capital expenditures in 
the steel industry stand at about $1,670,000,000. Some 
of this may be deferred due to depleted cash reserves 
because of the strike. 

A major capital program is that of National Steel 
Corp. now constructing a plant on a 750 acre site on 
Lake Michigan in Porter County, Ind., between Gary 
and Michigan City. Initielly this plant will have only 
finishing facilities for flat products. It is expected that 
the plant will be expanded eventually into a completely 
integrated mill. The new company is to be known as the 
Midwest Steel Corp. Midwest Steel Corp. is not a new 
company but was incorporated February 8, 1930. The 
ground has been held since October 7, 1929. In order to 
supply the Midwest Steel Corp., Great Lakes Steel 
Corp. will add 500,000 annual ingot ton capacity, and 
will ship hot rolled coils. 

It is reported that Colorado Fuel and Iron Corp. will 
reconsider a proposed steel plant at Claymont, Del. 
alter the steel situation is settled. This plant would 
include a blast furnace, oxygen converter and a four- 
high plate mill. 

New steel plants may be built in Montana and Ari- 
zona by the Zeckendorf Steel Co. This company is con- 
sidering recovery of iron from copper slag by the 
Strategic-Udy process. For raw materials, slag piles 
adjacent to copper mines would be utilized. It is es- 
timated that there are enough metallics available to last 
for thirty to sixty years and more will be obtained 
from active smelters. One of the plants would be at 
Clarkdale, Ariz., the other would be at Anaconda, 
Montana. Actual construction is dependent on success 
of the financing. 

A new steel mill, the Alaska Steel Mills, Ine., is 
operating a merchant bar mill at Seattle, Wash. Capac- 
ity is 30 tons per day, which is to be expanded to 100 
tons. It was originally intended to erect this mill in 
Fairbanks, Alaska, but delays in building a power plant 
forced the company to locate in Seattle instead. If 
this mill is financially successful, it is expected that a 
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second mill will be built in Fairbanks in a couple years. 

It was reported also that a mill formerly operated by 
Seidulhuber Steel Rolling Mills Corp. of Seattle was 
shipped to Turkey. 

A new steel plant may be built in El Paso, Texas. 
A company called the Border Steel Rolling Mills filed 
a statement with the Securities and Exchange Com- 
mission for financing operations which would lead to 
the construction of a bar and rod mill, and an electric 
melt shop with a total annual capacity of about 48,000 
tons. 

Another development in 1959 was the purchase by 
Wheeling Steel Corp. of the Follansbee Steel Corp.’s 
strip and sheet mills at Follansbee, W. Va. 

The Jones & Laughlin Steel Corp. announced that it 
was entering the market for electrical steels for the 
first time. Starting in 1959, the company began solicit- 
ing orders for a new series of carbon electrical steels to 
be made in the company’s new basic oxygen converters. 

In October of 1959, the Eastern Gas and Fuel Asso- 
ciates shut down permanently a pig iron blast furnace 
at Everett, Mass., which had been operating since 1926. 
This closes down the last blast furnace in New England. 

Bethlehem Steel Co. and Youngstown Sheet & Tube 
Co. gave up the ghost on their proposed merger, and 
early in the year terminated their merger agreement. 
This came as a result of the adverse court decisions late 
in 1958. 

Sharon Steel Co. announced during the year that it 
and Pittsburgh Steel were studying merger possibilities. 
No agreement on the subject was apparently reached 
and discussions were dropped. 


DETAILED EXPANSION 


Despite the strike in 1959, the steel industry was em- 
barked on a major expansion and modernization pro- 
eram. Some of this was carried over from 1958, a 
great deal of it was authorized in 1959. Further work 
would undoubtedly have been authorized, and more 
work would also have been completed but the strike 
held back construction operations and also delayed pro- 
grams by curtailing material supplies. Even after the 
strike injunction put the men back to work, the un- 
certainty of what the final settlement would be and 
uncertainty as to future cash positions of the companies 
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The Sheffield Div. of Armco Steel Corp. started a 23-stand, 3-strand, 10-in. rod mill on June 15. 


resulted in some instances in hold orders on programs 
and in some cases took the pressure off fast completions. 

The largest individual program is probably the new 
steel plant being built by National Steel Corp. at Por- 
tage, Ind., for its subsidiary the Midwest Steel Corp. 
Other very extensive programs are also underway by 
United States Steel Corp., Republic Steel Corp., the 
Jones & Laughlin Steel Corp. and the Youngstown 
Sheet and Tube Co. National Steel Corp. also has an 
extensive program underway at its Great Lakes Steel 
Div. 

Major emphasis was on a hot strip mill modernization 
and new mill program, and several large plate mills were 
also under construction. It is believed also that there 
are several new oxygen steelmaking plants due for an- 
nouncement as soon as the strike situation is clarified. 

The attached table on expansion is based on infor- 
mation primarily from steel company reports, official 
company releases, financial statements, discussions, ete. 
However, this table includes in most cases only major 
projects, and in one case, projects under $5,000,000 are 
not included. The items listed are those which were 
either under construction or on which contracts were let 
in 1959. The items with a (c) after them were completed 
in 1959. This may also be true of some other items in 
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which the exact completion time was not available. 

If possible the items and the cost have been allocated 
against a particular plant location. In some other cases 
over-all costs only are given. When figures are given in 
parentheses they are breakdown costs indicating the cost 
of the portion of the program on the same line as the 
figure. The partial totals are not complete because cost 
figures have not been released for many of the programs. 
Actual totals are undoubtedly higher. In attempting to 
set up such a table, another difficulty is that particular 
construction programs may be carried over a period of 
several years. Since it is difficult to assess costs against 
particular years, some companies use as a dollar figure 
the over-all cost of the program which is underway re- 
gardless of which actual year the specific dollars are 
spent. In other cases, the dollar figure is used only in 
the year of announcement and following years are left 
blank. 

Because of the rapid changes which occur in plans and 
in project completions, any such listing is bound to be 
somewhat out of date as soon as it is printed. The tota! 
cost of the construction items for which figures are 
given is 2'4 billion dollars, and similarly, additiona! 
ingot tonnage on expansion programs totals 4,415,000 
tons. 
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Company and plant 
Acme Steel Co., 
Riverdale, Il. 





Alan Wood Steel Co., 
Conshohocken, 
Pa. 





$ 


$ 


(c) Denotes Completion in 1959 
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Allegheny Ludium 
Steel Corp., West 
Leechburg Works 


Armco Steel Corp. 
Baltimore, Md. 


Butler, Pa 


Hamilton, Ohio 
Middletown, Ohio 


Sheffield Div., 
Kansas City, Mo. 


Atlantic Steel Co., 
Atlanta, Ga. 


Bethlehem Steel Co. 


Bethlehem, Pa. 
Johnstown, Pa. 


Lackawanna, N. Y. 


Sparrows Point, Md. 


Steelton, Pa. 


Pacific Coast Div., 
Los Angeles, 
Calif. 





Calstrip Steel Corp., 
Los Angeles 


The Carpenter Steel 
C 


0. 
Reading, Pa. 


Alloy Tube Div., 
Union, N. J. 
Carpenter Steel of 
New England 
subsidiary 
Bridgeport, 

Conn. 


Ceco Steel Products 
Co., Lemont, Ill. 


The Colorado Fuel 
and Iron Corp, 
Pueblo 


Oakland and 
South San 
Francisco 


$ 


$ 


$ 


$ 


$ 








Additional Additional Heating 
ingot Steelmaking iron Ore Hot Cold Finishing furnaces 
Cost capacity, tons _ facilities capacity, tons preparation mills mills facilities and pits Miscellaneous 
33,000, 000 450,000 Two 50-ton Two 25-ton siz‘ cn see i, RR ee me Ce ee Three batteries Oxygen plant (c) 
oxygen con- hot blast billet mill 4-hole soak- 
verters (c) cupolas (c) c) ing pits (c 
6,000, 000 ee Sigeass- Cancel oho Revamp hot Temper mill er TS anne Teer Te 
strip ing 
eS Beerrres Additional Dustcatcher Higrade conc. Cooling water Automatic Magnetic sep- Natural gas Research & de- 
N. G. ingot No. 3 blast plant (c) for mill gage con- arator of oil usage in- velopment 
trackage furnace. bearings (c trol on tan- solution strumenta- facilities (c). 
open hearth Sinter plant dem mill facilities tion (c). Facilitiss for 
alterations. tandem mill Combination electric com- 
Air control (c). 6-in. gas and oil putor office (c). 
on turbo- waste acid burners, Facilities for 
blower pipe line furnace lubrication and 
combustion 
depts. Addi- 
tional parking 
lot (c). Radio 
communication 
for trucks (c). 
EE. viecads  cackoaa, #§ Ocapeallee-  §  dwaratica I kstases,  “adsoecd’. . “Seales  — Seeene 
Plate mill 
, |. << eeitca° .teunese 4. Jcddeees . .-apestiee  eeeaeate’ ©  ._dtcebueed er Sr 
finishing 
facilities site 
preparation 
See Veeennas: ~° “Sdeaeas--  Sdaeeaes 4. ‘Kawceue. ~ -Segeaaae - —. «noebareats Two double _....... 
ingot heat- 
ing furnaces. 
Three heat- 
treating 
furnaces 
PE Géwccc> § — adeansc” | =dakecea be iwaasaae, || Saemaau Sendzimir Annealing& Rewind line. 
mill pickling line Coil grinder 
line. Service 
buildings 
, OO ied Geek. utetieae- e@eeewia® © feedbae. “) “waetones eee et oeaeee Rebuild coke 
oven battery 
ER” <danciac  “asgpeese “Garesar §§ <eacdeed 9 semanas TR CN  kcitceis = iw wens 
ous galvaniz- 
ing line 
SEE caves. saécecs? © “mednace- © evdkeuell  Ssuueeeeo  -Saeeenenen  “Seaeeleaaaree ° —aecene Addition to re- 
search labo- 
ratories 
EE) <Siocvss° waneeee” § Siwepes ee ees 0 (il kes 0CC(itit eC” 
c 
WE teceacs  “Sesanad’” ~~" Tages “ices seeaees 2 0 wecenen Ger feletplamt 9 cccceks hi cee 
iiéiheew  . . WAReasi j-@easnen 4 -Geenemar go Snhasad) jy" Geebeeee 9. © iaeamumenl |) @eacmnie Wire patenting Leave 
furnace (c 
? RO eee eee a a eee ee eee Research center 
Riedves  § Widakkd 4 ‘a¥@bdec 134-In. plate ices sales hata Reo ree Flue dust recov- 
mill shearing ery system. 
facilities Sinter condi- 
tioning 
ites,  cdtmesss | -cakauwed 79-In. hot strip saeawwe Joist forming pxcewinbed No. 8 battery 
mill rotating mill coke ovens 
mandrel 
coilers, 
45 x 90-In. 
slabbing mill 
Sues 0C oe. «60 (C Se | OCC aes 56-In. hot strip oeneeee Flanging mill Rebuild battery 
mill im- improve- of 60 coke 
provements ments ovens 
as ## <snnen 11-In. 17-stand Seer Pipe shop im- 
bar mill provements 
ete || Ee eed 110-Ton-per- adie gcnamee buses paeaks sabanke alata 
day H-iron 
plant 
SE, “tsasiaa ”' -stvasesd “Sane 8020 eR 0C~C~*C ee OCtiC mtn Cee: kkkseae .  ‘eaooann 
annealing & 
pickling line 
c 
2,414,000 ? 
senkce® “BEiebas: qo Geeudee. _- Kepewee  . ukbeoeaee 000 Ghee || ee High speed Annealing Spectrograph. 
turning furnaces Stress rupture 
machine equipment 
etek,  Owabace >  csaadioe ' (aaweader Gebdesa ‘Seaman Tube mill Annealing RAS 
furnace (c 
Pon) Seen Revamp melt hake es Serre ere caer Straightening Annealing Finishing dept. 
shop (c equipment furnaces building (c). 
(c). Billet Cleaning dept. 
grinding building. 
equipment 
11,000,000 120,008 Eleciice melt 8 nccccce ek teen kan aceon Reheat fur- Service building 
shop, with Billet mill nace (c) (c 
two 12-ft, (c) 
18-ton arc 
furnaces (c 
21,000,000 
(16,600,000) 600,000 Oxygencon- = ....... hee ee ti‘“‘(ié‘ WHS ewe Wire millad- —............ Power distribu- 
verter improve- ditions and tion system 
ment. 14- improve- 
In, mill im- ments 
provement 
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Wire fabricat- 
ing equip- 
ment and 
improve- 
ments 
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Additional Additional Heating 
ingot Steelmaking iron Ore Hot Cold Finishing furnaces 
Company and plant Cost capacity, tons _ facilities capacity, tons preparation mills mills facilities and pits Miscellaneous 
ees jj <waadec -~ s¢stdue>” i-setesnge! qo «stenae q§*askakc  §.§ “ieee! |) aaeudee nn ~ + “exteuma > —  eameiund ? 
wire mill 
equipment 
Copperweld Steel Co. $ 15,800,000 
Aristoloy Steel 5,300,000 Pe ectanes j§ ‘aneewee 20-in. cooling —.......... Continuous One 3-hole Testing and ma- 
Div., Warren, electrode bed. 18-In. bar drawing soaking pit. terial handling 
Ohio vacuum mill rough- equipment 3 continuous facilities 
melting ing stand annealing 
furnace furnaces 
Wire and Cable DD sdadess  «weeaned qo -éee@eao 9  aeeeee NAS i§ <adbesan ee: .  weegeds. j4§ “-‘seisaaa 
Div., Glassport, covered ‘ 
Pa. steel wire 
and rod 
production 
facilities 
Superior Stee! DEED cceaees: 8 aetdces. ‘Seeenae § “<eeeeAEel sesame 30-In., 4-high Slitting facili- Annealing & Material hand!- 
Div., Carnegie, breakdown ties. Re- pickling line ing facilities. 
| Pa. mill, im- vamp scour- moderniza- Additional 
provements ing line tion electrical 
equipment 
Ohio Seamless MD cuezucs -etdnceo ~ Veeseuss 4. edemkec  eeeesen  d0e5@e0 ee Te ee 
Tube Div., tube equip- ’ 
Shelby, Ohio ment mod- 
ernization. 
Two elec- 
tric-weld 
tube making 
lines 
Se eee Ge SD. Ds wstcies = kawanes 8 = (tlw 0CCtC(‘“‘«‘t 0 RS ne = a ee a ee ie 
America, Midland, hot strip 
Pa. mill 
$ Ci aceeeaen 8 Seecsms 3 “Semaaes 4 (-nmceeace rn §8=3—6 (Cs basseve © sduasee~ |, Geena 9 eanuais 
bloomer ; 
Detroit Stee! Corp., $ 15,000,000 Pr are = =—h lo 00CtC(“ Ce !COC~*«C a No. 2, 4-high No. 2 continu- Additional Water plant & 
| Portsmouth Div., 5 open temper mill ous pickling annealing distribution 
Portsmouth, Ohio hearth fur- & auxiliary line equipment-6 system. Elec- 
naces to all equipment furnaces, 18 tric power 
basic brick bases, distribution 
construction. ‘single system 
Installation stack 
of oxygen 
jets 
Edgewater Steel Co., - £4  eieeaee .evaeee.. § Gemhenaes ©  ‘“jnemtona Ringrolling —....... Pe. 3 =i eda «=O mes 
Oakmont, Pa. mill and finishing 
auxiliary equipment 
equipment . 
Ford Motor Co., $ 35,000,000 ? Renovate for Blast furnace _.......... Revamp 66-in. 66-In., 4-stand Recoiler & 4-Soaking pits. 75,000 Sq ft 
Rouge Plant, increasing moderniza- hot strip tandem cold welder Slab heating. building ex- 
Dearborn, Mich, oxygen tion mill mill furnace. tension to cold 
usage Additional rolling mill. 
annealing Additional 
units shipping & 
storage facili- 
ties 
Granite City Steel ? 180,000 Oxygen lances Replace blast ....... ss sanunes 44-In. sendzi- Electrolytic ....... Extended steel- 
Co., Granite City, c added (c). furnace mir mill tinning fine. making build- . 
WW 120,000 250-Ton with 1800- Continuous ing. Power 
open hearth ton unit galvanizing house at blast 
increased to line furnace. Of- 
500 ton. (c fice building 
One 350-ton 
ladle crane 
Inland Steel Co., 7. \weaeaede  Cokeekar) OF caleaakame 4000-Ton 44-\n. hot strip 54-In., 2-stand Coilinspection ....... Coal handling 
Indiana Harbor, sinter line mill revamp. temper mill and condi- facilities 
Ind. c) Wide flange tioning line 
structural in tin mill. 
mill im- 62-In. decoil ‘ 
provements and shear 
line. Elec- 
trolytic tin 
line. Con- 
tinuous 
cleaning and 
% annealing 
line 
Chicago Heights, til. Revamp rail Reheating 
reroll mills furnace 
Interlake Iron Corp., — I ee a + Oe < Pe dle 060C0U0UCUC<“té‘“‘i‘~‘ Rl UC<“:*C ‘ 
Chicago, Il. tering line 
International Har- $ DME sastccas ‘ebddee:  «-800emes. | Sauawe 4. .akewew qo Sebkaewe ..  amamsats Soaking pit —....... 
vester Co., Wis- 
consin Steel Div., 
Chicago, t!!. 
ee eg ee ee eee WR cee, 8 <eaeaeee 4 paebdined 
tinuous mer- 
chant mill 
Jones & Laughlin $ 175,000,000 
Steel Corp. 
Aliquippa, Pa. ae 86— lo kwaeace  \seedame a ee ee Electrolytic Continuous Coal crushing § 
tin line annealing screening and 
blending 
Pittsburgh Works 73,000 Openhearth  _......... Pre 8 8=—S«-disetes  #bnenna Heat treating ....... 3 batteries of 
improve- improve- facilities for coke ovens 
ments in- ments bar & coil (total 236 
cluding dust stock ovens). Coal 
and smoke crushing, 
elimination screening and 
blending 
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Company and plant 


Cleveland Works 


Stainless & Strip 


Div., Youngstown 


Plant 
Raw Materials 
Div. 


Warehouse Div. 


Kaiser Steel Corp. 
Fontana, Calif. 


Napa, Calif. 




















Keystone Steel & 
Wire Co., Peoria, 
Hl. 





Laclede Steel Co., 
Alton, Il. 








Latrobe Stee! Co., 
Latrobe, Pa. 


Lukens Steel Co., 
Coatesville Pa. 


McLouth Steel Corp., $ 


Trenton, Mich. 


Mississippi Steel 
Corp. 
Jackson, Miss. 
National Stee! Corp. 
Great Lakes Steel 
Corp., Ecorse, 
Mich. 


Midwest Steel 
Corp., Portage, 
Ind. 


Weirton Steel Co., 
Weirton, W. Va. 


Northwestern Steel 
and Wire Co., 
Sterling, Il. 


Pittsburgh Coke & 
Chemical Corp., 
Neville Island, 
Pittsburgh, Pa. 


Pittsburgh Steel Co., 
Allenport, Pa. 


H. K. Porter Co. 
Inc., Connors Steel 
Div., Huntington, 

Va. 


Republic Steel Corp. 
Warren, Ohio 


Canton, Ohio 
Cleveland, Ohio 


Gadsden, Ala. 


Sharon Steel Corp., 
Carpentertown 
Coal & Coke Co. 


Timken Roller Bear- 
ing Co., Steel and 
Tube Div., Gam- 

brinus Plant 


” | 
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Additional Additional Heating 
ingot Steelmaking iron Ore Hot Cold Finishing furnaces 
Cost capacity, tons _ facilities capacity, tons preparation mills mills facilities and pits Miscellaneous 
= een ee a 2 Basic oxygen adie pre etaenas noabecinis Warehouse 4 soaking pits Leeda t 
furnaces and facili- 
ties (c) 
asses  “Bestink  “<teeue  Seueene | Sddeehe .  SOBRea og  —siemneee Annealing and ictenae eeeekee 
pickling line 
(e) 

Cbtees «eeadks =<ie#ene j.. Gmendeut Improve- phivaeos Saeiacante rer peaoate Lime kilns and 
ments to auxiliaries (c 
sintering 
facilities 

ites Ghieeeee” " deees? ~ yeas a | oweeeiete 0 ~esekess | | ceeaeeaet 48-In. slitting ree New warehouse 

line facilities 
$ 214,000,000 1,440,000 3-Oxygen ee ee g-In, shear 6 Soaking pits —....... 
steel- Furnace (c line 
making 
furnaces (c 
$ PME. <ti.cues~ ° ‘“otneeee -liveusest qo  ;eeceude'. © @¥ecteset eo > Gannunae eee — ss keene 0UC(<é‘(“‘C RS MINN 
large pipe 
facilities (c) 
$ 4,500,000 Cee I ccc, 0l(‘«‘i a CUC”C Ce” OO eee Wire drawing. _—............ New building 
furnace Electric 
welding 
facilities 
[ ~¢kehese?S Gebesak  “@esspek 4 @aucwes Rebuild 10-in. ieeseas. | | Baanaeh 8888 -eeduehe 8 8  *  —megreae 
skelp mill 
, aetna Cnn  Eietven . jSadeien © ‘Siaeaen ‘~~ saeeese.) 0° eeeese, “OP ° Gesekae  “manaces 
electrode 
vacuum 
furnace (c) 
$ 33,000,000 TOBGR WE4en cle 9 ccccecs 2 — teecese 0 a en rer TOE Ci Sew 
tric steel- mill (c) additional 
making soaking pits (c) 
furnace (c) 
11,000,000 ....... 80-Ton oxygen —_........ P< techies § iGenieds .§. Saenead.  sheeasue en 0 eeaoees 
process tering olant 
vessel 
DANEEL © xaeeks, 20 kaa CC“ A !C*;*«C ee ee ee es 
trol system 
$ 1,750,000 45,000 10-Tonelec- .......  — —§ cevccee D)6=°i(‘(«*s cc, 0 C(<ié‘é a 0U0UC«C Le 
tric arc fur- bar mill 
nace 
$ 300,000,000 
inated DE §«— (Gnaseke 8 jj§=pasdedie § - mega kk a a ree Four 250-ton 500-Ton per day 
strip mill hr slab oxygen plant 
heating 
furnaces 
igecdtas .° semete .§. @estwbk. .  épusdmed 5-Stand tan- 80-In. electro- 45-In. continu- eee 
dem mill. lytic tinplate ous anneal- 
2-Stand line. 80-in. ing line 
temper mill pickle line. 
48-In. con- 
tinuous gal- 
vanizing 
line. 48-In. 
shearing 
line 
eee. ieseiecelh  pasddauk.’ OF Geeeseha kee 4-Stand tan- Two electro- Two continu- General office 
dem mill lytic tin- ous anneal- building. 
revamp plate lines ing lines (c Research 
(c (c laboratory 
$ REE «stécsxe)  -keaseas qo Gieabece=. | gsahoesw . “seumenec  ieecnkana Pe i geeedae: seneeduke 
finishing 
line, 12-In. 
merchant 
bar mill 
$ RE hskGdGG. §  Sddacewe > = =s«o (dw 0 (“‘“‘( tO ee? 086€°©6CO Rep” 6(U”~C eee” O(n 0€COC«(“‘é‘ét i 20,000,000-Ib 
maleic an- 
hydride plant 
$ DA kectiag 8 © - Handa RA. Siceaws = -sdbeses> qo ‘Sencece, ° @iwaede, §§ “ auaktpae 0 oaemus 
blast furnace 
1,600,000 ae See —~“i‘“CSmmwK) = (‘ww CUCUC(“‘“ CUCU 0CUC(i‘“‘“ Two 8 x 21-ft Enlarged scrap 
electric soaking pits and pouring 
furnace facilities 
$ 375,000,000 
De Giseces | «sbaicss @ussene! 4.68 eadwawis Cee —CkweeksS 060 eS Two slab New building 
continuous heating 
hot strip furnaces 
mill 
ini mandi’! ‘“Sweessse .“Gnieekea” 4 ‘epabeee 8-In. merchant aed deasen Pes Oe ore 
mill revamp 
Dn <seeds .«sehenes jo .epaeeb® |  SQaadaee - ° “peeeeee™.  #é#$Madesse 66 eawawd.  smaukada Research center 
c 
0 adateer cdeosne § “SameeES~  —<Siedurmana Te ©)=—sgdickaee! =O O 0CC(itéCéC ||| 
reversing 
plate mill 
$ DR. ‘<secnee.  Seeeene. "desea © -dibeweee | OVasekees “s “eerie =. “Sbeiaew a A b-vesmees Coal and coke 
facilities 
$ Re Savenga'” “aagesasy © euameac, 0. eabaaer Pe ti leds Cae CO | dee Ca 











Company and plant 


United States Steel 
Corp. 
Clairton Works, 
Clairton, Pa. 
Duquesne Works 
Duquesne, Pa. 


Edgar Thomson 
Works, Brad- 

dock, Pa. 

Fairless Works, 
Fairless Hills, 
Pa 


Homestead Works, 
fl Munhal!, Pa 


Carrie Furnaces, 
Rankin, Pa 

Gary Sheet & Tin 
Mill, Gary, Ind. 


Gary Steel Works 
Gary, Ind. 


South Works, 
Chicago, Il 
Columbia-Geneva 
/ Steel Div., Geneva 
' Works, Geneva, 
' Utah 
Pittsburg Works, 
Pittsburg, Calif. 
National Tube 
Div., Lorrain 
Works, Lorrain, 
Ohio 
Tennessee Coal & 
Iron Div., 
Fairfield Ala. 


Universal-Cyclops, 
Stee! Corp., 
Coshocton, Ohio 


Vanadium Alloys 
Steel Co 
Colonial Steel Co., 
Monaca, Pa 
Latrobe, Pa. 


Wheeling Steel Corp. 


Steubenville, Ohio 


Yorkville, Ohio 


Follansbee, W. Va. 


Beech Bottom, W. 


Va 


The Youngstown 
Sheet and Tube 
Co. 

Chicago District, 
Indiana Harbor 
Works, East 
Chicago, Ind 


Youngstown Dis- 
trict, Campbell! 
Works., Camp- 
bell, Ohio 


Brier Hill Works, 
Youngstown, 
Ohio 
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Additional Additional 
ingot Steelmaking iron Ore 
Cost capacity, tons facilities capacity, tons preparation 
$ 730,000,000 
c- \aeaewes © | ca@OwRu  # ## “Wapdeemaat 
Enlarge nine _—sCi.... Sinter line 
open hearth 
furnaces 
ee ee 
improve- 
ments 
eee 
blast furnace 
3 Sinter lines 
c 
ee 1 Sinter line 
c 
Enlargetwo ~~... 
blast fur- 
naces 
Enlarge blast _—_......... 
furnace 
© WG 9 Gpwesen0=©0 (Hines 06060C—~C«C SR CUCC*C 
$ 3,500, 000 
re: <cdase $$ »ehaecd 
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FOREIGN PLANTS 


World steel production totaled about 321,000,000 
net tons in 1959. A comparison of estimated production 
for 1959 compared with 1958 is shown in Table I for 
those countries producing over 1;000,000 net tons. 


TABLE | 
1959 STEEL PRODUCTION 


(Countries Producing Over 1,000,000 Net Tons Listed) 
European Steel Production—Net Tons 


Country 1959 1958 
USSR 65,000, 000 60, 847,000 
Western Germany 27,000, 000 25,115,900 
United Kingdom 20, 500, 000 21,912,600 
France 16,000, 000 16,099, 100 
Belgium 6,700,000 6,622,600 
Italy 7,000,000 6,909, 200 
Poland 6,700,000 6,209, 300 
Czechoslovakia 6,600,000 6,073,700 
East Germany 3,500,000 3,356, 500 
Luxembourg 4,000, 000 3,724,700 
Saar 4,000,000 3,812,900 
Sweden 2,900,000 2,638,900 
Austria 2,700,000 2,633,400 
Spain 2,000,000 1,704,300 
Hungary 1,900, 000 1,794,500 
Netherlands 1,750,000 1, 584 , 800 
Yugoslavia 1,350,000 1,233, 500 
Rumania 1,000, 000 1,027,800 
Others 1,450,000 1,377,300 

Totals 182,050, 000 174,678,000 


American Steel Production—Net Tons 





Country 1959 1958 
United States 93, 300, 000 85,254, 885 
Canada 5,700,000 4,329,116 
Brazil 2,000, 000 1,900,000 
Mexico 1, 200,000 1,015, 600 
Others 750, 000 743, 500 

Totals 102,950,000 93,243,101. 
Asian, African and Australian Steel Production 
—Net Tons 

Country 1959 1958 
Japan 18,000, 000 13,358,800 
China 8,000, 000 8,800, 000 
India 2,600, 000 2,027, 100 
Australia 3, 700, 000 3, 536, 200 
South Africa 2,100, 000 2,019, 400 
Others 500, 000 424,100 

Totals " 35,900,000 ” 30,165, 600 
Grand Total 320, 900 , 000 298,086, 701 


In 1959 throughout the world, efforts were constantly 
being made to develop and expand the steel industries in 
many regions. Intense efforts to expand over-all pro- 
duction were underway in Russia, India, Japan and Red 
China. In the rest of the world, efforts seemed to be 
directed not quite as much on getting additional 
capacity but on improving and modernizing existing 
operations and developing new product lines. 

Canada made steady progress in steel plant con- 
struction. The opening of the St. Lawrence Seaway gave 
added emphasis to decentralizing Canadian steel and 
will undoubtedly make plant locations economic which 
previously were not feasible because of transportation 
costs. One area where extensive plans are being made for 
construction is along the St. Lawrence River near 
Montreal. At Contrecoeur, in this area, The -Steel 
Company of Canada has a $10,000,000 pipe mill under 
construction. 

In the same area, Dominion Steel & Coal Corp. 
(Dosco) in partnership with Sogemines, Ltd., the Cana- 
dian affiliate of a Belgian holding company, are planning 
to build a $75,000,000 hot and cold roll sheet mill. 
Eventually this may become a fully integrated mill. 
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As part of this program, Dosco will spend about 
$15,000,000 at the Sydney works blooming mill to 
enable it to produce slab for the 500,000-ton Quebec 
rolling mills. Ingot capacity at Sydney is also being 
expanded 300,000 tons. 

At Dosco’s Montreal works plans are underway for a 
new pipe mill capable of producing pipe up to 16 in. 

Another new steel plant in the Montreal area is to be 
built by a newly formed Canadian firm, The Quebec 
South Shore Steel Corp. This company will build a 
$12,000,000 plant at Varennes, Quebec. This plant will 
have a unique operation, using direct reduction of iron 
ore to pig iron and semisteel by means of the Strategic- 
Udy process. Annual capacity will be about 140,000 net 
tons. Completion is scheduled for early 1961. Plans in- 
clude the construction of a reinforcing bar mill. 

Canadian Steel Wheel, Ltd. formally opened a 
$12,000,000 steel wheel plant in Montreal in July. The 
rated capacity is 200,000 wrought steel wheels per year. 

The Crucible Steel Company of America moved into 
the Canadian area by acquiring the steelmaking facili- 
ties of Sorel Industries, Ltd., at Sorel, Quebec. This 
installation includes electric melting capacity of 35,000 
tons a year, a 16-in. rolling mill and a 2000-ton press. 
The plant, located at the junction of the Richelieu and 
St. Lawrence rivers, is expected to produce high-speed 
tool, stainless and other alloy steel products for the 
Canadian market. 

The Steel Company of Canada was engaged in a 
capital equipment program at a cost of $90,000,000. Of 
this sum, $49,000,000 was to be spent in 1959 and the 
balance in 1960. This program aims at boosting steel- 
making capacity by about 25 per cent to 2,900,000 tons 
annually. The program at Hamilton also includes: a 
galvanizing and aluminized-coating line, enlargement of 
the mill buildings, docks, ore and coal development, a 
300-ton open hearth to be added to No. 3 open hearth 
shop, a 550-ton pouring crane and an extension to the 
main pouring aisle, additional warehouse facilities and 
new maintenance shops. 

Page-Hersey, Ltd., and The Steel Company of 
Canada combined for the purpose of constructing a new 
stee] pipe mill at Camrose, Alberta. This mill will cost 
about $10,000,000 and will make steel pipe 16 to 42 in. 
in diam in 40-ft lengths. Annual capacity will be 325,000 
tons. 

Algoma Steel Corp. has an important program under 
way. One of the largest single units of the program, the 
blooming and plate mill, started production early in 
1959. Algoma also recently put into operation an oxy- 
gen-converter plant with two 95-ton units. Starting in 
January, 1959, Algoma Steel had scheduled almost 
$9,000,000 worth of construction. This money covered a 
new blast furnace turboblower, a new drive on the re- 
versing roughing stand of the rail and structural mill, a 
new continuous reheating furnace and some work on the 
blooming and plate mill. 

In June, Algoma announced that the company would 
build Canada’s first wide flange beam mill at a cost of 
$15,000,000. Construction started during the summer 
and the mill is scheduled for production by late 1960. 
The mill will produce wide flange beams up to a maxi- 
mum size of 24 x 12 in. and a maximum weight of 190 
lb per ft. 

Interprovincial Steel Corp. Ltd., Regina, Sask., is 
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building a rolling mill at Regina, at a cost of $15,000,000. 
The mill is planned for 100,000-ton capacity annually, 
primarily for pipeline use. The company is also adding 
a third electric furnace and is widening its plate mill. 
The new furnace will increase annual capacity to 
150,000 tons. 

The Alberta Phoenix Tube & Pipe, Ltd., completed a 
$500,000 modification program at the pipe mill at 
Edmonton, Alberta. Improvements include a complete 
redesign of the forming sections and incorporation of a 
normalizing unit and an ultrasonic testing unit into the 
production line. 

The construction of the first iron and steel smelter in 
Western Canada was started at Kimberley, B. C., by 
the Consolidated Mining and Smelting Co. of Canada, 
Ltd. This smelter is the first unit in a proposed inte- 
grated operation which will cost in excess of $20,000,000 
for producing pig iron, steel ingots and rolled steel 
products. The first stage will have an electric furnace. 
Production is scheduled for 1961. Later, a second larger 
furnace and oxygen-blown converters will be con- 
structed. Large reserves of iron tailings from Kimber- 
ley’s Sullivan mine will be a major source of raw mate- 
rials, 

Construction which provides Cuba with its first steel- 
making facilities was completed in the latter part of 
1959. The plant is an open-hearth furnace shop built by 
Compania Antilliana de Acero at El Cotorro, Cuba. 
This plant has two 77-ton open hearth furnaces. The 
first furnace was tapped in May and the second was ex- 
pected to be tapped late in the year. 

The world’s largest plant for the direct reduction of 
iron ore to sponge iron is underway at Monterrey, 
Mexico. This plant will reduce iron ore by direct con- 
tact with hot, reformed natural gas in batch-type 
reactors to produce 500 tons-per-day of sponge iron. 
This plant is being built for Fierro Esponja, an affiliate 
of Hojalata y Lamina. Five units are set up in this plant. 
The new plant is scheduled for production in early 
1960. 

The Altos Hornos de Mexico, 8S. A., of Monclova, 
Mexico, awarded a contract for a single stand 22-in., 
2-high reversing mill for rolling various size_biliets. 
Delivery was scheduled for the end of 1959. The billets 
will be subsequently converted into rods, merchant bar, 
reinforeing bar and light structural shapes. 

Representatives of 28 Latin American companies met 
in Chile in September to form the Latin American Iron 
& Steel Federation, whose objective is to establish a 
system to co-ordinate their industry for better growth. 
At this meeting, estimates were made that Latin Ameri- 
can steel production would reach 5,500,000 tons in 1960. 

In Argentina, over $280,000,000 is now going into an 
integrated steel plant at San Nicolas on the Parana 
River which will have an anticipated annual capacity of 
1,800,000 tons. Pig iron production should start in 1960 
and the first steel in 1961. 

In Brazil, steel production was expected to be about 
2,000,000 tons in 1959, 2,200,000 tons in 1960 and 
3,900,000 tons by 1962. 

Various sections of the Usiminas steel plant at Ipa- 
tinga are expected to be completed between 1961 and 
1964. Japanese firms are contributing to the operation of 
this plant. 

There is also discussion of starting work on a steel 
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plant at Vitoria, to be sponsored by two German firms. 
This plant’s initial capacity will be about 137,000 tons 
of bars, reinforcing rounds and wire rods which can 
later be increased up to 275,000 tons. 

Mannesmann AG is doubling the capacity of its seam- 
less pipe and tubing plant at Bela Horizonte to 200,000 
tons annually. 

One of the new plants in Brazil, which will initially 
provide 500,000 ingot tons, will be built on a 1200-acre 
site at Piacaquera, near the coastal town of Santos. 
Estimated cost is $170,000,000. The plant is being de- 
signed to permit future expansion to 2,500,000 tons 
ingot capacity. The company which will own and oper- 
ate the plant is Companhia Siderurgica Paulista 
COSIPA. This company is sponsored by both private 
capital and the Brazilian government, with the majority 
of the stock and management held by private enterprise. 
Most of the plant’s production will be in flat products 
needed by the Brazilian automotive industry. 

The project includes coal handling facilities, iron ore 
and limestone building, a sinter plant, coke ovens, a 
28-ft diam blast furnace, soaking pits, an oxygen con- 
verter plant with two 60-ton furnaces, a blooming mill, 
plate mill, a 66-in. hot strip mill and a cold reducing mill. 
This is one of the largest projects underway in South 
America. 

An American company is furnishing a 56-in., 4-high 
3-stand tandem cold mill for the Volta Redonda plant of 
Companhia Siderurgica Nacional of Brazil. The mill will 
be capable of cold reducing strip up to 48 in. wide and 
0.125 in. thick at speeds up to 2600 fpm. 

An American company received a contract to furnish 
services for additional steelmaking facilities at the plant 
of Acerias Paz del Rio, 8. A., at Belencito, Colombia. 
The project includes alterations to coke-oven and by- 
product plant, additions to permit production of sheet 
steel and additions to the skelpmaking equipment. 
Work is expected to be completed early in 1962. 

Some of Europe’s newer steel plants are being located 
on the seacoast where they will use imported ore and 
take advantage of low cost ocean freight. These plants 
will have economical shipping advantages when used for 
the export market such as the United States. 

The new integrated steel plant at Dunkirk, France, 
called the Societe Dunkerquoise de Siderurgie, which 
was mentioned several years ago and which was held up 
because of economic troubles, took new lease in 1959 
when the French government approved the first-stage 
financing for the proposed $500,000,000 project. The 
plant is being built as a combined effort of three of 
France’s large producers: Usinor, Chatillon and Fir- 
miny. Plans now contemplate initial production in 1962 
at which time the plant should be able to produce about 
500,000 tons of pig and 600,000 tons of steel annually. 
Planned eventual capacity is 4,400,000 tons. Ore is to 
come from Venezuela, North and French West Africa. 
An American company received orders for a 45 x 120-in. 
slabbing mill and related equipment for this plant. 
The high-lift mill will roll slabs from 3 to 12 in. thick, 
40 to 65-in. wide and 25 to 118-in. long from ingots 
weighing up to 25 tons. 

The British Government has approved plans for a 
new steel plant to be built at Newport, a coastal town in 
South Wales. The plant (to be called Spencer Works) is 
to be used primarily for sheet steel and will be built at 
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an estimated cost of $280,000,000 by Richard Thomas 
& Baldwins, Ltd. In December, two 30-ft hearth dia- 
meter blast furnaces were ordered at an estimated cost 
of $11,200,000. 

It is reported also that the Finsider group is planning 
to build a large new plant at Taranto in southern Italy. 

It is also reported that planning has begun for con- 
struction of another coastal plant below Rotterdam, 
The Netherlands. Preliminary plans indicate that this 
unit will be built in steps starting initially with a pig 
iron capacity of 375,000 tons annually and a rolled 
steel capacity of about 350,000 tons. Eventually the 
mill is to grow to a capacity of about 3,000,000 tons a 
year. 

Foreign competition which has become a problem to 
American operators is also causing trouble to some of 
the European countries. Areas such as the Ruhr district 
of Germany which have been heavily dependent on 
exports for their operation are getting competition from 
France, Sweden and Japan. Future troubles are ex- 
pected since expansion programs in many foreign 
countries will be more than able to meet domestic 
demands in the very near future. 

In Great Britain, Samuel Fox & Co., Ltd., has a 
$3,000,000 program to modernize and expand a stainless 
and alloy steel sheet rolling plant. This program will 
widen existing cold rolling mills to produce sheets up to 
72 in. wide in 1959. Installation of an entirely new hot 
rolling mill for sheet and light plate up to 72 in. wide is 
scheduled for operation in the middle of 1960. When 
completed, Fox will supply stainless and alloy sheets up 
to 30 ft long, 72 in. wide and #4 in. thick. 

A new 48-in. blooming mill was installed at Stewarts 
& Lloyds, Ltd., Corby, England to replace a former 
{Q-in. mill. From the rolling of the last ingot in the old 
mill up to the entering of the first ingot in the new unit, 
only ten days and ten hours elapsed. The new mill rolls 
ingots up to 7.7 tons in weight and has an unusual pro- 
duction capacity of 1,650,000 tons. 

According to the plans of the European Coal and 
Steel Community, it is expected that Germany will be 
producing some 43,000,000 tons of ingot steel by 1970. 

The merger of Alfred Krupp’s company, Huetten-und 
Bergwerke Rheinhausen AG, the second largest unit in 
Germany, and Bochumer Verein combined two com- 
panies with annual capacities of 2,400,000 tons of steel 
for Rheinhausen and 1,600,000 tons for Bochumer 
Verein. This was another step in the growing concentra- 
tion of the industry in that country. 

Among the new items of equipment which went into 
operation in 1959 was an eighth blast furnace at August 
Thyssen-Huette. This unit increased the company’s pig 
iron capacity to 2,750,000 tons. The company also com- 
pleted a seventh basic converter unit that lifts the com- 
pany’s ingot capacity to 3,300,000 tons a year. The 
company also put into operation the first strip gal- 
vanizing plant in Germany at Duisburg-Hamborn. 
This plant, at present, has a monthly output of about 
7000 tons of galvanized steel which is shipped in coils as 
well as sheets. The line was built on a licensing agree- 
ment with Armco Steel. 

A new blast furnace was put into operation in Spain at 
the Empresa Nacional Siderurgica, 8. A. (ENSIDESA) 
at Aviles. The rated capacity is between 1660 and 1800 
tons per day; hearth diameter is 28 ft, working volume 
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Tata Iron & Steel completed its current expansion pro- 
gram. Present capacity is 2,000,000 tons a year. Tata also 
has what is believed to be the largest blast furnace in Asia. 


54,290 cu ft and height is 108 ft. Also under construction 
at this plant are two 250-ton stationary basic open 
hearth furnaces. 

Some details became available on the expansion of 
the largest Polish steel works, located at Nowa Huta. 
Present capacity is 1,100,000 tons of steel annually. 
By 1965, the end of their next five-year economic pro- 
gram, capacity will be raised to 3,850,000 tons. At this 
time the total steel supply for the whole country is ex- 
pected to be about 9,700,000 tons. Plans include the 
installation of a new converter plant, an additional open 
hearth, a fourth blast furnace as well as new rolling 
mills. 

The construction program in Russia for the next 
seven years has some rather impressive figures. Under 
the targets adopted, production of pig iron must be 
raised by 1965 to about 77,000,000 tons or 77 per cent 
more than 1958. Steel production is to be increased to 
about 100,000,000 tons, an increase of 66 per cent, and 
rolled products are to be increased to 77,000,000 tons or 
63 per cent more than in 1958. Some 176,000,000 tons of 
salable iron ore or 270,000,000 tons of raw ore are to be 
produced. 

A very appreciable investment, 100,000,000,000 
rubles, is to be put into iron and steelmaking facilities 
in this program. Some 67 per cent of the capital invest- 
ment will be devoted to the expansion and reconstruc- 
tion of existing plants. This will provide more than 75 
per cent of the planned increase in production. 

As part of the program, the Magnitogorsk iron and 
steel combine was to increase its output of rolled prod- 
ucts by the end of 1965 from 5,700,000 to 9,400,000 
tons per year. Another item in the program will be a 
converter shop at the Kuznetsk combine which will 
have a capacity of 1,300,000 tons of steel per year. A 
large oxygen plant will also be built at this location. 

In 1959, Russia was working toward a production 
target of 47,000,000 tons of pig iron, 65,000,000 tons of 
steel, 50,000,000 tons of rolled products and 59,000,000 
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tons of coke. This is an increase of 3,400,000 tons of iron 
and 4,400,000 tons of steel over 1958. The expansion 
program in 1959 was to cost 10,980,000,000 rubles. 

The Russians expected to put into production nine 
sintering machines in 1959. Five large blast furnaces, ten 
large open hearth furnaces, five electric furnaces, six 
rolling mills and several tube plants, and eight new coke 
batteries were also set for 1959. These new units are 
located primarily at the existing works of Kuznetsk, 
Magnitogorsk, Nizhne-Tagil, Cherepovets, Novo- 
Lipetsk, Azovstal, Alehevsk and Krivoi Rog. Construc- 
tion work is also underway at the completely new plants, 
the Western Siberian and the Karaganda. 

The Russians also plan to convert several blast 
furnaces in 1959 to high-top-pressure operation, up to 
15 psi and higher. At the Cherepovets works, an in- 
crease in blast furnace production has been achieved 
through top pressures up to 24 psi. 

Some rather interesting conclusions on Soviet steel- 
making could be obtained from their exhibit in New 
York. This exhibit included a 30-ft long model of an 
iron and steel plant, which reflected current design 
thinking in that country. Russian thinking is that fu- 
ture blast furnace plants will have 5000-ton per day units 
with completely automatic stove changing and with hot 
blast of 1800 to 2000 F. Moisture and oxygen will be used 
in the blast, and natural gas, fuel oil or powdered coal 
will be injected through the tuyeres. At the present time, 
Russia has several 3500-ton per day blast furnaces. 

It was announced late in the year that Turkey will 
build a steel mill for the production of flat-rolled steel 
products, including tinplate. The mill will eventually 
provide a yearly output of more than 1,000,000 tons. 
The plant will be located at Eregli, which is northwest of 
Ankara on the Black Sea. The initial $185,000,000 in- 
stallation will start production in 1963 with an annual 
rate of 317,000 tons of flat products and an additional 
120,000 tons of ingots. The ingots will be delivered to an 
older mill at Karabuk which produces structural sec- 
tions. In the first stage, the plant will also provide 
435,000 tons of tinplate annually. The plant will have 
blast furnaces, coke ovens, oxygen converters and 
various steelmaking facilities. The integrated plant will 
have a combination two-high and four-high reversing 
mill with a speed of 3000 fpm. 

In South Africa, ISCOR has had an expansion pro- 
gram underway for three years which will cost an es- 
timated $157,000,000. The program includes a fourth 
blast furnace with a 25-ft hearth diameter which was 
completed in July of 1958. A new sinter plant and a 75- 
ton electric furnace are also completed. 

Still under construction at the Pretoria Works is a 
new steel-melting plant with a 900-ton mixer, an oxygen 
rotor plant with two vessels and a tonnage oxygen plant. 
This plant is expected to produce 330,000 tons of ingots 
annually. In addition, construction is underway on 
extensions to the heavy mills which include additions to 
the soaking pits and reheating furnaces, four roughing 
cross-country stands ahead of the continuous billet 
mill, a 2-high, 29-in. reversing blooming mill, a new 24- 
stand rod mill to produce rod at close tolerances at 
speeds up to 6000 fpm, and a new fully mechanized 
small section mill. 

At the Vanderbijlpark Works, extensions are under- 
way to increase capacity to 1,375,000 ingot tons an- 


106 





nually. These include a third 55-oven coke battery, 
alterations to two existing blast furnaces enlarging 
hearth diameter to 23 ft-0 in., an oxygen rotor steel 
furnace with a tonnage oxygen plant for a capacity 
of 300,600 tons annually and the conversion of three 
of the existing open hearth furnaces to tar firing. In 
addition, at this plant additions are underway to two 
existing slab furnaces, a new 2-high scalebreaker at 
the existing 110-in. plate mill, modification to the plate 
mill, construction of a new 144-in., 4-high plate mill 
and other improvements. 

India’s second five-year plan to increase steelmaking 
capacity is now more than half complete. This plan 
was started in 1956 and called for a boost in steel ca- 
pacity from 2,000,000 to 6,000,000 ingot tons per year. 
Three new plants, with initial capacity of 1,000,000 
tons are well underway. One of the plants is being con- 
structed at Rourkela by Krupp-Demag. This will have 
three 78-oven coke batteries, three 1000-ton blast 
furnaces, a 3-furnace L-D shop, a hot strip mill, cold 
mill, galvanizing and tinplate equipment. Rolling mills 
will include a blooming mill, a slabbing mill, a heavy 
plate mill, a continuous strip mill and a cold reduction 
mill. The first blast furnace was dedicated last February. 
Steel production started in June. Substantial completion 
has been set for the first half of 1960. 

At Bhilai, Russians are building a second plant which 
will have three 65-oven coke batteries, three 1135-ton 
per day blast furnaces, a 6-furnace open hearth shop, 
one blooming mill, and finishing mills for rolling heavy 
and medium structural shapes, rails, sleepers and mer- 
chant bars. Bhilai’s first blast furnace also was dedicated 
last February. Steel production started in October. 

The third government plant is being constructed 
at Durgapur by a group of British firms. This plant will 
have three 78-oven coke batteries, three 1250-ton per 
day blast furnaces, eight open hearth furnaces, mills 
for rolling medium and light sections, and a wheel, 
tire and axle plant. This plant will produce a much 
larger variety of small sections than the other two 
plants. 

As part of the second five-year plan, Tata Iron and 
Steel Co. finished its expansion program which boosted 
capacity to 2,000,000 ingot tons of steel. The work at 
this plant was carried out by an American firm. New 
production facilities included a 1650-ton blast furnace, 
a sintering plant, new coke oven battery, two rebuilt 
batteries, a bessemer converter, two new open hearth 
furnaces, a blooming mill, a sheet bar and billet mill 
and a structural mill. 

At the Indian Iron and Steel Co. plant at Burnpur, 
capacity has been increased to 1,000,000 ingot tons a 
year. The plant has added two batteries of coke ovens, 
two blast furnaces of 1200-ton per day capacity, a 
25-ton converter, two open hearths, billet mill, bar 
mill and structural mill facilities. 

The production target to be reached during the third 
five-year plan has been tentatively set at 10,000,000 
tons. New capacity to be added to the three govern- 
ment plants has been set at 2,500,000 tons. The re- 
maining 1,500,000 tons is still in the process of plan- 
ning, but it is believed that this will be obtained by in 
creasing capacity at privately owned plants and als¢ 
by the establishment of a fourth steel plant at Bokaro 1 
Bihar, India. This plant will be on the edge of a majo! 
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TABLE II 


Main Equipment Under the Second Rationalization Program (On program in 1959) 





Source of Manufacturer of Date of 
Company Works funds New equipment and description equipment completion 
Yawata Iron & Tobata World Bank Two 1500-ton blast furnaces 1959 
Steel Co. Jan., 1961 
Yawata World Bank Three 60-ton oxygen converters Demag (Germany) 1959-60 
Yawata World Bank A 2-high reversing mill (1,980,000 net tons Sack (Germany) April, 1960 
per yr) roll width 116 in., roll diam 48 in. 
= Iron & Steel Hirohata World Bank A 1500-ton blast furnace Dec., 1959 
0. 
Hirohata World Bank Two 50-ton oxygen converters Sept., 1959 
Hirohata World Bank Blooming mill (1,980,000 net tons per yr) Dec., 1959 
Hirohata Plate mill (528,000 net tons per yr), 4-high, United (U.S.A.) 1958-59 
5-stand, roll width 160 in. 
Hirohata A reversing cold strip mill (1,056,000 net tons United (U.S.A.) March, 1959 
per yr), roll width 80 in. 
— Kokan Mizunoe World Bank Two 6-ton oxygen converters Demag (Germany) Sept., 1959 
K.K. 
Mizunoe World Bank Blooming mill (1,650,000 net tons per yr), Blaw-Knox (U.S.A.) Sept., 1959 
width 114 in., roll diam 47 in. 
Mizunoe World Bank Continuous hot strip mill (790,000 net tons Sept., 1959 
per yr), roll width 68 in. 
as gy Metal, Wakayama World Bank A 1000-ton blast furnace Sept., 1961 
nd., Ltd. 
Wakayama World Bank Blooming mill (1,320,000 net tons per yr) Sack (Germany) Dec., 1959 
roll width 118 in., roll diam 48 in. 
Toyo Kohan Co. Kudamatsu Export-Import Continuous cold strip mill (330,000 net tons Mesta (U.S.A.) March, 1959 
Bank of per yr) roll width 53 in., rolling speed 4500 
Wash. fpm 
Kawasaki Chiba One 165-ton open hearth 


One blast furnace 


coal field. Present plans look forward to a plant here 
of not less than 2,500,000 tons capacity. 

In 1959, production of pig iron in Japan was 10,400,- 
000 net tons and production of ingot steel totaled about 
18,000,000 tons. Production was curtailed somewhat 
due to the steel strike in the latter part of the winter 
and early spring. 

Japan’s steelmakers have set their ingot steel produc- 
tion target for 1970 at 44,000,000 tons. For this pro- 
gram, the Ministry of International Trade and In- 
dustry has established a number of desirable locations 
for the construction of new steel plants. These include 
Tomakomai in Hokkaido, the Chiba District in Chiba 
Prefecture, the Suruga Bay District in Shizuoka Pre- 
fecture, the Yokkaichi District in Mie Prefecture, the 
Mizushima District in Okayama Prefecture, the Harima 
Industrial District in Hyogo Prefecture, the Kure 


District in Hiroshima Prefecture and the Tsurusaka 
District in Oita Prefecture. Most of these are coastal 
sites and will require extensive dredging and filling 
operations. 

The investment in fiscal 1959 for the Japanese steel 
industry, covering some 57 steel companies, involved a 
total of 124,300,000,000 yen. This is an increase of 16 
per cent over 1958. Of this, some 75 per cent is for the 
second modernization program covering the period of 
five years from 1957 through 1962, and involving a total 
construction expenditure of 400,000,000,000 yen. Of 
this the largest planned company expenditures in 1959 
was for Yawata with 35,860,000,000 yen, Fuji with 
25,776,000,000 yen, Nippon Kokan with 26,113,000,000 
ven, Sumitomo 11,740,000,000 yen and Kawasaki with 
8,300,000,000 ven. 

Also by 1962, production of pig iron will reach 15,400,- 


Some Rolling Mills Under Current Program in Japan 


Company and Width of 
location Type mill 


TABLE Ill 
Annual 
capacity, Scheduled 
No. of stands net tons completion 
—— KOKAN Semi-continuous hot strip mill 68-in. Five 4-high (provision for future) 790,000 Sept., 1959 
izunoe 
Continuous cold tandem 56-in. Five 4-high 400,000 Sept., 1962 
Reversing cold mill 66-in. One 4-high 99,000 Sept., 1959 
NAKAYAMA Semi-continuous hot strip mill 42-in. One 2-high five 4-high 240,000 Oct., 1960 
Funamachi finishers 
TEPPAN Reversible hot steckel 60-in. One 4-high 158,000 Aug., 1959 
Nanyo (stainless) 
TOYO KOHAN Continuous cold tandem 56-in. Five 4-high ; April, 1959 
Kudamatsu 
YAWATA 4-High reversing 80-in. 66,000 Aug., 1959 
Tobata 
DAIGO 4-High reversing cold mill 42-in. One 4-high 92,000 March, 1960 
Amagasaki 
— Reversing cold mill 35-in. One 4-high 77,000 
ure 
YAWATA Cold sendzimir 40-in. 40,000 1959 
Yawata 
KAWASAKI Cold sendzimir 40-in. 53,000 Jan., 1960 
Chiba (silicon) 
Plate mill 165-in. One 4-high March, 1961 
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000 tons and crude steel 22,000,000 tons. This program 
includes ten more blast furnaces and eighteen more con- 
verters than existed at the beginning of 1957. This will 
more or less complete the second modernization pro- 
Yriuln. 

\t the beginning of 1959, there were four oxygen 
converters operating in Japan: two 50-ton units at 
Yawata Steel Works and two 42-ton units at Nippon 
Steel and Tube Co. By 1962, it is estimated that a total 
of 22 converters will be in operation with a total ca- 
pacity of 5,200,000 tons. 

The program also included installation of five 
blooming mills, four continuous hot strip mills, a 
continuous cold strip mill, seven reversing cold strip 
mills, seven sendzimir cold strip mills and a 4-high 
plate mill. The larger items which were completed in 
1959 and which are still to be completed on this second 
rationalization program are included in Table II. On 
Table III, are listed some of the mills on the flat roll 
program. 

Japan is second to the United States in the number 
of strip mills. These mills produce a maximum 6-ft 
wide sheet. By 1962, eight new hot strip lines with a 
total capacity of 5,000,000 tons are expected to be in- 
stalled, and by this time cold strip mills will have a 
total annual capacity of 3,000,000 tons. 

\n American company was awarded a $2,500,000 
contract to manufacture Japan’s first large diameter 
pipe mill. The new mill will be capable of producing 
pipe from 18 through 40 in. in diam. It will be a unit 
of Japan Steel & Tube Co. (Nippon Kokan Kabushiki 
Kaisha), Japan’s third largest producer. The company 
is located at Kawasaki near Tokyo. 

The Sumitomo Metal Industries completed at their 
Osaka Works a wheel-making plant, at a cost of 1,600,- 
000,000 yen. Formal operation started in September, 
1959. Annual capacity of the new wheelmaking facil- 
ities is about 130,000 tons. 

Karly in 1959, a number of Japanese steelmakers 








There is a great deal of emphasis in the Indian steelmaking 
program on primary rolling. 




























announced plans for a third modernization program. 
This program will supplement improvement work not 
completed in the second program, and will also be 
aimed at increasing production efficiency. A_ better 
balance between pig iron and steel production will be 
sought. This program also will expand the capacity of 
wire rod, bar and section mills as well as sheet and plate 
mills. 

The third program also includes several new large 
integrated plants. Some of the work on this program 
has been planned as follows: 

Yawata Iron & Steel Co—This company plans to build 
a 700-ton blast furnace in Sakai and follow up with two 
more. Improvements are planned for the Hikari Works 
for increased wire rod production and also at the Tobata 
Works. 

Fuji Iron & Steel Co.This company plans to spend 
some 260,000,000,000 yen between 1959 and 1971. 
By 1965, ingot production will be about 5,500,000 tons 
and in 1971 approximately 8,000,000 tons. For this 
purpose three 2200-ton per day blast furnaces and three 
60-ton converters will be built at the Muroran and 
Hirohata Works. In addition, at the Hirohata Works, 
there will be a 2000-ton sinter line, 75 coke ovens, and a 
rolling mill constructed. At the Kawasaki Works there 
will be a continuous large section shape mill and a 
continuous coating line. 

Nippon Kokan Kabushiki Kaisha—The company 
plans to more than double steel production by 1966 to 
3,400,000 tons at an estimated cost of 102,000,000,000 
yen. At the Mizunoe plant, which is near Kawasaki, 
a large sheet mill will be built. Also on the program are 
two blast furnaces, two sintering lines, two coke oven 
batteries and a converter unit. At the sheet mill there 
will be a cold tandem mill, a continuous galvanizing 
line, a tin plating line and a silicon sheet mill. 

At the Tsurumi Works there will be plate mill im- 
provements, improvements to the large diameter welded 
tube mill and a rebuild of the No. 1 blast furnace. 

At the Kawasaki Works construction includes a 
sinter line, open hearths, seamless tube mill, electric 
resistance weld tube mill and a large structural mill. 

Kawasaki Steel—This company plans to build three 
blast furnaces at the Chiba Steel Works at a cost of 
94,000,000,000 ven. 

Sumitomo Metal Industries—This company plans to 
build six blast furnaces between 1959 and 1968 at the 
Wakayama Works. In addition four open hearth fur- 
naces will be installed, two of 200-ton capacity and two 
of 100-ton capacity. 

Kobe Steel—This company plans a 90,000,000,000 
yen investment for construction at the Nadahama 
Works. Annual productive capacity will be increased 
threefold to a total of about 1,500,000 tons of finished 
steel. Pig iron capacity will be increased about 1,000,000 
tons by the construction of three more 1000-ton blast 
furnaces. Steelmaking capacity will be increased from 
the present 660,000 tons to 2,120,000 ingot tons. In 
addition, hot and cold rolling mills are to be constructed 
at this plant. 

Tokai Iron & Steel Co., Ltd——A complete new in- 
tegrated steel plant under construction will be called 
the Tokai Jron & Steel Co., Ltd. This plant is located 
at Tokai in the Nagoya district, and is controlled by 
Fuji Iron & Steel. The new works will concentrate on 
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various kinds of sheets. The cold strip mill is scheduled 
to start in September, 1961. 

Construction is divided into three phases. The first 
phase, scheduled for completion in 1963, includes a 
2200-ton blast furnace, a sintering plant, coke plant, 
converter, blooming mill, hot strip and cold strip mill 
and a galvanizing line. The second phase, to be com- 
pleted by 1965, includes a 2200-ton blast furnace and 
rolling equipment. Capacity at this stage will be 
1,575,000 tons of pig iron and 1,300,000 tons of steel. 
The third phase scheduled for 1971, will include a 
third 2200-ton blast furnace and additional rolling and 
steelmaking equipment. 

There have been rather extravagant claims on China’s 
advances in steelmaking, steel production and on its 
future plans. Officially, China backed up during the 
year and retracted on many of its claims. However, 
there is little doubt that they will actively push ahead 
toward those goals as fast as they can. In the previous 
plans, some two-thirds of their steel production was 
planned to come from large enterprises and the re- 
mainder from medium to small plants, in some cases 
cottage industries. The so-called small local plants will 
undoubtedly disappear as the larger more efficient and 
better units get into production. 

China’s efforts are apparently centered on two new 
steel centers, one in Wuhan and the other in Paotow. 
The first is on the Yangtze River in Central China and 
started iron production in 1958. The Paotow steel center 
is in Inner Mongolia and iron production started in 
June 1959 from a furnace with an annual capacity of 
900,000 tons. 

The older, better known steelmaking center at 
Anshan in Northeast China is in active operation and in 
1958 was estimated to have produced about 5,000,000 
tons of steel. Extensive capital construction program 
is underway in this area. 

[t is reported that China is working on the basis of 
five-year plans similar to those in Russia. In Anshan, 
these include two new iron mines, seven ore dressing 
and sintering plants, ten batteries of coke ovens, six 
blast furnaces, two steel mills, eight rolling mills and 
three plants to produce firebricks and other refractory 
materials. Late in 1958, it was reported that two large 
open hearth furnaces went into operation at Anshan 
with triple tapping troughs permitting the tripling of 
furnace size without extra equipment. 

A 2000-ton-per-day blast furnace at Anshan is also 
reported to have started operation late in 1958. No. 1 
blast furnace at Wuhan, with a claimed output of 2500 
tons per day also went into operation late in 1958. 

[t is reported that China is also making its own roll- 
ing mills and other heavy equipment. 

lailure to meet many of their production programs 
was shown by Red China when Chou En-Lai announced 
that their economic plan for 1959 would have a general 
reduction of its goals. He stated that the goals orig- 
inally set for 1959 were excessive. As a result, instead 
of 20,000,000 tons, the steelmaking goal for 1959 was 
reduced to 13,000,000 tons. In addition, they reported 
that 1958 steel production was 8,800,000 tons rather 
than the 12,000,000 tons previously announced. Tied 
in with this announcement has been the failure of the 
so-called “back-yard furnaces” which were being pushed 
in Red China. 
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I’ree China also has a new steel plant under construc- 
tion on Formosa, an integrated iron and steel unit at 
Kaohsiung which will add about 200,000 tons of steel 
capacity to the present capacity of 100,000 tons. The 
estimated cost is about $5,000,000, according to the 
American consulting engineers, some of which will come 
from American aid funds. 

An American company made a study for the Export- 
Import Bank of Washington on a projected $74,000,000 
steel producing plant for the Philippines. No decision 
on this plant was reached. 

In Australia, expansion programs underway will 
increase annual steelmaking production from about 
3,000,000 tons to about 3,750,000 tons or an increase 
of about 25 per cent. This expansion is centered at 
Broken Hill Proprietary Co., Ltd.’s Kembla No. 2, 
South Australian Works. The company is engaged in 
the development of an entirely new iron and steel- 
making plant on the tidewater site. To date a large 
sinter plant has been put into operation, two large 
capacity open hearth furnaces (which will be the nucleus 
of a new melt shop), a hot dip tinplate plant and other 
auxiliaries. A large blast furnace is under construction 
and a large capacity blooming and slabbing mill is 
nearing completion. 

An American company received contracts covering 
the design and manufacture of 48-in. heavy gage con- 
tinuous galvanizing line for the Springhill Works of 
Lysaght’s Works Proprietary, Ltd., of Port Kembla, 
New South Wales. The line will be designed to process 
cold mild steel strip from 18 to 48 in. wide at a speed 
of 360 fpm. 


RAW MATERIALS 


By the beginning of 1959, raw materials posed few 
problems in the steel industry. In addition, the strike 
which started on July 15 gave the raw material suppliers 
time to build up greater backlogs. Ore was the one im- 
portant exception. At the beginning of the strike, ship- 
ments of ore down the lakes stopped and normal 
summer deliveries, which ordinarily exceed usage to 
build up stockpiles for the winters, were cut off. As a 
result, the steel industry may be starting a winter with 
what may be inadequate stockpiles. 

Some raw materials were a problem because of 
surplus. The Office of Civil and Defense Mobilization, 
which since the war has been building up stockpiles of 
so-called strategic materials, and whose purchases were 
an important factor in previous shortages of materials 
for industry, came to the conclusion that their stock- 
piles were not only adequate, but probably over-abun- 
dant, and much should probably be released back to the 
commercial market. Some $8,000,000,000 worth of raw 
materials (about 38,000,000 tons) have been stored 
away. Under changes in defense planning and defense 
requirements much of this is probably no longer needed. 

One reason for the change in estimates for stockpile 
requirements is a change in Pentagon thinking where 
they have switched from planning a 5-year to a 3-year 
war. 

Tron ore—It was estimated that the ore stockpile on 
November | was about 56,000,000 tons and that 
9,000,000 more tons would be shipped down the lakes 
in 1959. Ore imports through the winter were estimated 
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Molten aluminum is tapped from the first of a bank of 
smelters started in July at the new Reynolds Metals plant 
near the St. Lawrence seaway. 


at 11,000,000 tons giving a total ore stock of 76,000,000 
tons. Estimated consumption before ore becomes again 
available down the lakes was estimated at 59,000,000 
tons giving a cushion of about 17,000,000 tons. 

During the strike, efforts were made to import ore to 
the Atlantic ports from South American and Canadian 
sources. Since the mills could not receive these ship- 
ments the ports soon plugged up and it was necessary 
to haul ore away, generally by rail and stockpile it in 
many locations. In the first six months of 1959, it was 
estimated that almost 15,000,000 gross tons of ore were 
imported. 

\lthough there was no urgent demand for new ore 
supplies, constant development work was under way 
during the year on new sources, for the steel industry 
was looking ahead at future needs, needs which may 
become urgent five, ten or twenty years hence. 

\ major project in Liberia, is a joint operation be- 
tween the Liberian American-Swedish Minerals Co. 
and Bethlehem Steel Co.,-who are planning a $200,- 
000,000 project to exploit an ore field. It is reported 
that initial production will start in 1963 with annual 
output building up eventually to about 10,000,000 tons. 

It was also stated during the year that Armeo Steel 
C'o.’s Sheffield Division had optioned several thousand 
acres of land near Kansas City for ore exploration. If 
ore is developed in economic quantities, there were 
rumors that a direct reduction operation might be set 
up in the area. 

The Lron Ore Co. of Canada plans to embark on a 
new $175,000,000 venture in Quebee. This will be a 
plant capable of producing 6,000,000 tons of iron ore 
concentrates annually, scheduled to start late in 1962. 
The mine site is in the Carol Lake region about 220 
miles north of the St. Lawrence port of Seven Islands, 
and about 40 miles west of the 360-mile railroad which 
connects Seven Islands and the Schefferville area on the 
(Quebee-Labrador border. 

Late in the year Inland Steel Co. announced that it 
was joining the group of companies which were de- 
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veloping the large body of low grade iron ore in the 
Wabush Lake area of Labrador. The ore property lies 
near the western border of Labrador and the Canadian 
Government estimates have placed the potential of the 
ore body at 1,000,000,000 tons. Plans call for an ulti- 
mate capacity of 10,000 000 tons of concentrate per 
year at an investment of about $200,000,000. Initially a 
37-mile railroad will be built from the ore body to the 
Quebee North Shore Lines which runs down to Seven 
Islands. 

Jones & Laughlin Steel Corp. started developmental 
operation this year on an ore mine called the Lind- 
Greenway in Minnesota at the extreme west end of the 
Mesabi range. The mine is expected to produce about 
700,000 gross tons of concentrated ore annually. 

Hanna Mining Co. reported that exploration of the 
St. John d’el Rey Mining Co. reserves in Brazil proved 
the existence of large tonnages of extremely high grade 
ore. Engineering and planning are going ahead and cost 
studies are being made for an ore development in this 
area. 

Manganese—Problems which have held back develop- 
ment of an African manganese producing company, in 
which the United States Steel Corp. has a 49 per cent 
interest, have apparently been overcome. A World 
Bank loan of about $35,000,000 has been granted for 
the development. Located in the Gabon Republic in 
French Equatorial Africa, the entire development cost 
is estimated at about $90,000,000. The company in 
immediate charge is called the Compagnie de |’Ogooue 
(Comilog), of which 51 per cent is owned by the French 
Government and French private enterprises. 

The loan will be used for equipment and services for 
the mining operation, a 45-mile cableway and a 180- 
mile railway connection to transport the ore to the 
Atlantic Ocean port of Pointe Noire in the Congo Re- 
public. Shipments of ore are scheduled for the middle of 
1962 at an annual rate of 500,000 tons. 

Nickel—Nickel has been in short supply since the 
war until 1958 when sharply reduced demand forced 
the nickel industry to operate substantially below ca- 
pacity. This continued in 1959 when nickel consump- 
tion in North America was estimated at about 
210,000,000 Ib compared with 160,000,000 Ib in 1958. 
Were it not for the steel strike, the figure would have 
probably reached about 260,000,000 lb or the best year 
since 1956. Consumption in the free world probably 
totaled about 400,000,000 Ib. 

About 60 per cent of the nickel goes into various 
steels and another 12 per cent into iron and steel cast- 
ings. 

International Nickel Co.’s new Thompson Mine in 
Northern Manitoba starts operation in 1960 and comes 
into full scale production in 1961. Free world nickel 
production capacity was about 600,000,000 lb at the 
beginning of 1960 and it was estimated that this would 
go up to more than 650,000,000 Ib in 1961. Of this 
latter figure, Canada will provide about 470,000,000 Ib 
or some 70 per cent of the total free world supply. 

Essentially completed during the year was the 
$119,000,000 nickel-cobalt project of Freeport Nickel 
Co. with mining and ore concentrating facilities in 
Cuba and a refinery at Port: Nickel, La. Ore concen- 
trates are carried from Cuba to Port Nickel, in the 
form of a sulphide slurry. This is pumped ashore to a 
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leaching area. Annual production from the refinery will 
be about: 50,000,000 Ib of nickel; 4,400,000 lb of cobalt 
and 90,000 tons of ammonium sulphate annually. 

The United States Government’s General Services 
Administration put the Nicaro, Cuba, nickel produc- 
tion operation on the market during the year. One 
restriction was that the operation should be sold to a 
United States firm. Project includes a metallurgical 
extraction plant with a capacity of 54,000,000 Ib 
annually, ore reserves of about 35,000,000 tons, trans- 
portation facilities, ete. The United States has put 
about. $100,000,000 into this project in the last 17 
' years. 

Aluminum—It was estimated that aluminum output 

in 1959 would set new records with primary aluminum 

in the United States hitting about 1,950,000 tons or 

about 16 per cent higher than the 1956 record of 

1,700,000 tons. Installed capacity was about 2,400,000 

tons. Sales totaled 2,450,000 tons. (including imports 

and recovered scrap, world production was 4,500,000 
tons. ) 

The Reynolds Metals Co. added about 33,000 tons to 
its annual primary production capacity in July with the 
start-up of the first of three potlines at the new St. 
Lawrence reduction plant. This gave the company an 
; annual production capacity of 634,000 tons. By the end 
of 1959 an additional 67,000 tons were to go into pro- 
duction. About one-third of this annual production is 
to be delivered as molten metal to a nearby foundry. 

Magnesitum—It was estimated that in 1959, magne- 
sium ingot production totaled about 30,000 net tons, 
approximately the same as 1958. This is far below the 
1957 figure of 78,900. 

A second producer of magnesium entered the field ii 
1959 when the Alabama Metallurgical Corp. started 
reducing primary magnesium. This facility has an 
initial capacity of about 6800 tons of high purity 
product. 





BLAST FURNACES 


There were no particularly outstanding develop- 
ments in the blast furnace field during 1959, but rather 
an accentuation of previously discussed moves. Com- 
panies continued their expansion of sintering equip- 
ment. They continued efforts to upgrade the ore which 
was to be charged into the blast furnaces. More consid- 
eration was given to automatic features on blast fur- 
naces, particularly in material handling and also on 
the possibility of adding computers for process control. 

Direct reduction showed iio signs of becoming a 
serious competitor. There were no revolutionary 
schemes developed during the year. However, some 
details not heretofore available were revealed on several 
processes. With the exception of the Strategic-Udy, Hy L 
and the H-iron processes, there are no production 
installations in operation or under construction on this 
continent. 

Automation is making marked strides in the sinter 
plant and ore preparation area. In order to classify ore 
into various grades for routing into the appropriate 
storage bins, the ore is analyzed on a continuous basis 
by an x-ray emission gage for such elements as silicon, 
aluminum and sulphur. The control equipment then 
classifies the composition percentage as high, medium 
or low and this is fed in signal form to a tripper which 
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sends the various grades or ore to predesignated bins. 

The amount of ore which is fed to the sinter machine 
can be controlled by a scale located at the discharge end 
of the last ore bin. When a regulator determines that 
the flow differs from a preset desired rate, it can change 
the speeds of all the ore feeders. Weight control is 
another good prospect for the sinter plant. In the sinter 
plant itself a burn-through regulator can be coupled 
to a continuous integrated control system which will 
properly control the flow of the material as desired. 

The world’s largest single-strand sintering plant is 
now under construction for the Aliquippa Works of 
Jones & Laughlin Steel Corp. This unit is scheduled for 
completion in 1960 and is designed to produce 6500 net 
tons of self-fluxing sinter per day. The unit is equipped 
with 13 ft-2 in. wide pallets with a hearth area of 2419 
sq ft. It is expected that its operation will increase 
blast furnace output at Aliquippa by about 20 per cent. 
The installation will have a circular cooler about 140 
ft in diameter with a tray width of 12 ft and an effective 
cooling area of 3300 sq ft. 

Other sintering plants under construction include 
one for the Federal Furnace Works of Interlake Iron 
Corp. in South Chicago, designed for 3360 net tons of 
self-fluxing sinter per day and one for the Trenton, 
Mich. Works of MecLouth Steel Corp., with a designed 
capacity of 2100 tons of self-fluxing sinter per day. 

During the year, United States Steel Corp. started 
operation of its sintering plant at the South Works. 
This is a 5000-ton-per-day unit. It has a continuous 
traveling sintering grate 168 ft long and 8 ft wide. 

Test work done in Japan with 100 per cent self- 
fluxing sinter burden in several blast furnaces over a 
period of 114 years showed that the blast furnace 
operated efficiently with this burden. For making the 
self-fluxing sinter the exact control of blending and 
weighing was extremely important. The percentage of 
—100-mesh materials must be kept below or at 20 per 
cent. The self-fluxing sinter was found to be most 
effective when the furnace was operating with 100 per 
cent sinter burden. It appears also that the coke rate 


Scale model shows design of new single strand sinter plant 
for the Aliquippa, Pa., works of the Jones & Laughlin Steel 
Corp. Design capacity will be 6500 tons of self-fluxing 
sinter. 




























may be reduced below 1100 |b per net ton of pig iron 
and the productivity of the furnace can be increased 
to over three net tons per day per sq ft of hearth area 
with certain sinter conditions, one of which is that the 


iron content must be over 56 per cent. 


At the Fairless Works, there is a second sinter line 
now under construction which will permit them to 
operate with about 80 per cent sinter. Recent operations 
at that plant, with about 50 per cent fluxed sinter, have 
given production of over 2000 tons per furnace per day 
with a coke rate as low as 1269 |b per ton. 

Fairless Works has also installed a blast furnace 
probe to determine the distribution of the carbon 
dioxide gas and temperature across the diameter of the 
stack. A great deal of work on this has also been done 
in Europe, where some operators have been able to 
determine the proper distribution of burden materials 
and detect deviations from normal conditions. Typical 
distribution curves have been set up in their operation 
manuals and instructions are given to the furnace 
operator for interpreting the probe results and for using 
this information to determine causes of blast furnace 
operational disturbances. 

Fairless has also worked on the problem of trying to 
automatically control the furnace by measuring the 
differences in gas pressure between selected levels of 
the furnace. It has been found that changes in the top 
pressure affected the difference in the gas pressure 
between the top and middle of the shaft, while changes 
in blast temperature, blast moisture and wind rate 
affected principally the pressure drop between the 
middle of the shaft and the tuyere level. Experience 
gained from these pressure chart indicators, together 
with the knowledge of factors affecting the pressure in 
the upper and lower portions of the furnace, have led 
to an improved system of furnace regulation based on 
these individual pressure differences. Fairless is using 
top pressures of about 10 psi which have given substan- 
tial improvements in blast furnace efficiency. Increased 
pressures may be used later after large bells and hoppers 
have been hard surfaced. 

When No. 3 blast furnace at Fairless was built, 
greater stove capacity was used than in the first two 
units. Preheat as high as 1800 F is at times obtained. 

Moisture control of the blast is also used at the 
airless Works with the moisture content varying from 
7.5 to 12 grains per cu ft. Fairless has also attempted 
to improve blast furnace operation by enriching the gas 
with oxygen and by injecting oil or carbonaceous gases 
into the furnace. 

Interest is also being shown again in the use of 
natural gas in blast furnaces for improved operation. 
Such usage gives increased capacity, lower slag volume 
and lower sulphur. In runs on a small test furnace, 
The U.S. Bureau of Mines reduced coke consumption 
from 1514 to under 1000 lb per net ton with the addi- 
tion of 3500 cu ft of L080 Btu natural gas. The change- 
over increased the blast temperature to 2250 F, and 
the production rate from 16 to 20 tons daily. 

Iixtensive tests with the use of natural gas on a full- 
size furnace in a western plant have shown favorable 
results. Shortages, in the supply of gas in this case, have 
limited the test efforts. However, a new gas line will 
overcome the supply problem. 

The Dzerzhinsk Works, which is located in Dneprod- 
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zherzhinsk, Russia, started in 1958 to use natural gas 
as well as oxygen in smelting basic iron. Under optimum 
conditions their experience has shown that this will 
give an increase in productivity of about 10 per cent 
with a reduction of about 18 per cent in coke consump- 
tion. 


Jones & Laughlin Steel Corp. completed full-scale 
trials on one blast furnace in which it studied the com- 
bined effects of steam and oxygen additions in the blast. 
In the tests, oxygen enrichment was varied from 0 to 
5 per cent and moisture content was changed from 
to 8 grains per cu ft. The results showed that 1.5 per 
cent oxygen enrichment with 5 grains of moisture per 
cu ft and the same blowing rate would give about a 9 
per cent increase in iron production and a small savings 
in coke production. With oxygen enrichment up to 
214 per cent and 7 grains moisture and the same blowing 
rate, iron production went up 11.5 per cent and the coke 
rate decreased 117 |b per ton of iron. The blast furnace 
operation was not complicated by the addition of the 
oxygen. It was possible to add oxygen or remove it from 
the blast at will without adversely effecting the opera- 
tion. It also appears that simultaneous control of 
oxygen and steam additions to the blast furnace is a 
more promising method to inerease iron production 
than adding oxygen or steam alone. Costs were lower 
with oxygen enrichment than with standard practice. 


») 
» 
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A joint research project between the Yawata Iron 
and Steel Works and Tokyo University is under way 
in Japan. Test blast furnaces are using oxygen-enriched 
air, blown directly into the metal bath in the blast 
furnace, thus making this an active refining zone. 
Thermal efficiency is higher since the waste gases do 
not discharge into the open air as in a steel converter, 
but instead go up the shaft of the blast furnace thus 
preheating the charge. In addition, there is no spatter 
lost. 

The process reduces both the silicon and carbon con- 
tents, and may be suitable for ores with high contents 
of sulphur, titanium, chromium and arsenic which 
previously have been considered unworkable in the 
blast furnace. Further work remains to be done to prove 
out this process. 

Blast furnaces may become larger. A new blast fur- 
nace contemplated for the Cleveland plant of the Jones 
& Laughlin Steel Corp. will have a 32-ft hearth diam, 
almost two ft larger than the present largest unit at 
Great Lakes Steel. The furnace will be 110 ft high, 
have a working volume of 65,000 cu ft and a daily ea- 
pacity of 3500 tons. Axial flow turbines may be used 
for blowing units. However, actual start of construe- 
tion awaits completion of long range engineering studies 
now underway. 

An unusual blast furnace design in operation at 
Dzerzhinsk Works in Russia has an undercooled carbon 
hearth pad in the form of a spherical sector for both the 
internal and external surfaces. The idea is to give equal 
heat conductivity along the various radial axes. 

The furnace does not have conventional blast furnace 
foundations but is instead suspended on structural 
steel columns. Carbon blocks are laid in the pad and 
hearth walls up to the slag notch. The pad lining which 
is 63 in. thick and the hearth wall which is 47 in. thick 
are cooled by 12-in. thick coolers which have two rows 
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of 1.5-in. diam tubes. The coolers are fitted between the 
liner and the shell. The shell of the hearth, tuyere zone 
and bosh with lining is built adjacent to an operating 
furnace complete with the cradle, coolers and pad, and 
when ready, the whole bottom of the furnace, some 
1200 tons in weight is moved into final position. 





Russian test reports show that  underhearth 
air cooling leads to substantial lowering and evening 
out of temperatures in the lower part of the pad and in 
the furnace foundation. In one unit, air cooling is done 
by four bundles of seamless steel tubes (9 tubes per 
bundle) laid on the surface of the foundations and 
taken out through holes in the wall of the shell. 

Operating data from one set of 3.7-in. diam tubes 
located near the edge of the furnace have shown air- 
flows of 2233 to 2540 cfm with temperature rises of the 
air ranging from 8 to 14 F. A second bundle of 6-in. 
tubes nearer the center of the hearth had airflows from 
7780 to 8050 cfm with air temperature rises from 5 to 
’ 10 F. The larger tubes were closer to the center of the 
furnace, which was believed would be the hotter area, 
and this accounts for the greater airflow and _ heat 
extraction in the area. Hearth diameter was 26!4 ft. 

Another report of usage at Kuznetsk, of underhearth 
cooling with parallel tubes through which air is blown, 
has not been found so satisfactory since it is difficult to 
attain the required gas tightness of the furnace shell. 
Here the recommendation is that tubular coolers should 
be rejected. Also underhearth cooling from plate coolers 
with cast-in tubes used in the standard design for the 
60,600 cu ft furnace gives difficulty in installation be- 
cause of the weight of the plates which are over 100 
tons. 

Calculations from these units show that air cooling 
is more expensive than water cooling, but the use of 
the hot exit air in blast furnace stove burners can 
compensate for this additional expense. Another advan- 
tage of air over water cooling is that the air coolers 
neither clog nor do they require flushing, and corrosion 
in metal work is greatly reduced. 

Not all new blast furnace developments take place 
in Russia. A very interesting blast furnace has been 
proposed by a leading American designer. This design 
would incorporate an ultra-high-pressure blast furnace 
with a top pressure of 40 psi, about four times that of 
any existing unit. Production of pig iron could run about 
twice as much as a furnace of the same size at normal 

pressure. 

In order to obtain this 4000 tons of iron per day from 
a 28-ft hearth, an increase in capital investment of 
about 20 to 25 per cent would be required. The labor 
costs, on the other hand, with such a furnace are 
reduced about 14. Such a furnace design would require 
a completely new installation rather than mere addition 
of high pressure equipment to an existing furnace. 

Some of the differences between the proposed design 
and the conventional blast furnace are as follows: 

|. Furnace, stoves and other facilities must be 
constructed as pressure vessels. 


} 2. All parts of the high-pressure gas system must be 
designed to provide definite sealing against even minute 
leakage. 


4. Capacity of blowing facilities must be greatly 
expanded and will require a 200,000-cfm unit at 40 psi. 
+. The traditional big bell has been eliminated from 
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A direct reduction plant is in production operation at Mon- 
terrey, Mexico. Existing plant is rated 200 tons per day, a 
500 ton-per-day unit is under construction. 


the furnace and the conventional charging system is 
not used. 

5. The furnace will use the high-gas pressure to clean 
the gas, thus eliminating electric precipitators. 

6. Auxiliary facilities such as cast house, etc., must 
be doubled for the doubled pig iron output. 

This proposed furnace design would also require the 
use of beneficiated raw materials. 

The shell is continuous structurally from top to 
bottom and has no perforations for cooling elements 
except at the tuyeres and the slag notches. The shell 
cooling is entirely external by vertical water panels 
attached to the shell plates. Instead of cast iron hearth 
staves, the hearth jacket is made up of 2!5-in. rolled 
plate. A feature of the proposed furnace is the hearth 
cooling by foreed-air ducts located in the concrete pad 
under the ceramic hearth bottom block. 

The blast furnace will not have the big bell and the 
rotating distributor. Two small bells are used primarily 
as a gas lock. It is expected that adequate distribution 
will be obtained by passing the charge through a throat 
about seven feet in diameter below the lower bell, onto 
a pile which is embraced by heavy retaining rings 
arranged in such a manner that the angle is greater 
than the angle of repose of the charged material so that 
the lumps will not roll down the face of the pile. In the 
charging process, each skip load is passed immediately 
through the two bells and into the furnace. 

Gas cleaning will be accomplished by utilizing the 
pressure of the gas, passing the dirty gas through a 
series of orifices. The stoves of course will be larger 
than the conventional to provide blast temperatures 
up to 1800 to 2000 F. Checker weight is 4,200,000 Ib 
and checker heating surface is 500,000 sq ft. 

The investment cost of installing such a 28-ft blast 
furnace unit as an additional unit in an existing plant 
is estimated slightly under $15,000,000 compared with 
about $12,000,000 for a conventional unit. On a new 
site away from existing plants, the cost would of course 
be appreciably more. 
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In several papers given during the year at AISE 
meetings, it was suggested that the blast furnace may 
be one of the first and most fruitful spots for application 
of automatic control. Not only could automatie control 
be used but a computer tied in with the blast furnace 
might quickly solve complicated problems, set the con- 
trols for maximum production, and maintain specifica- 
tions and quality within narrow limits. In such a pro- 
gram tape or punch cards would be used for program- 
ming and computers would develop the charge material 
analysis and perhaps also control the charging of the 
materials. However, a number of operators feel that 
additional data and knowledge of what exactly goes on 
in the blast furnace must be developed before such appli- 
cations can be successfully installed. 

The first so-called automatie stockhouse which will 
use a programmed charging system will soon be installed 
on an existing Gary blast furnace. If successful, other 
units at this plant are expected to be similarly equipped. 
This system offers the following features: 

|. Completely automatic charging of blast furnace. 

2. Accurate composition at charge. 

3. Accurate weight determination of material in 
charge. 

!. Elimination of variation in weights and in choice 
of materials. 

5. Rapidity with which operations are performed and 
repeated. 

6. Aecurate read-out of weights. 

7. Accurate and complete read-out and accumulation 
of data covering all charging operations which can be 
made instantly available. 

8. The promise of accurate and useful statistical 
data which may lead to even better performance and 
greater production in the future. 

In the new automatic system groups of bins in line, 
for the various materials, are each equipped with a 
weight determining scale feeder. A collecting conveyor, 
directly underneath, gathers the materials and delivers 
them to a transfer conveyor which is pivoted and swings 
in a horizontal plane in order to discharge into either 
of two skip buckets in their proper turn. 

The composition of the blast furnace charge and the 
sequence of draws in each round are determined in 
advance. Complete data is then setup on appropriate 
punch cards designed for the purpose and the entire 
charging operation is programmed. 

\utomatic tuyere control, which has been in opera- 
tion several years at the Gary Works of U. 8. Steel, is 
reported to have reduced hot spots. The system consists 
of a flow nozzle, a balanced flow transmitter, a stacked 
diaphragm controller, a strip chart recorder, a four- 
way valve positioner and a ceramic-lined butterfly 
valve. There is one set of these for each tuyere. All 
control stations are cascade control systems receiving 
the same flow control signal and master set point. In 
this way, the flow of air through all tuyeres is main- 
tained equal, regardless of variations in back pressure, 
etc. 

Automatic regulation of blast furnace top pressure 
has resulted in inereased iron production without 
increasing flue dust loss at several furnace installations. 
By increasing the weight of gas per cubic foot within 
the furnace, more oxygen comes in contact with the 
burden, raising production. An installation at Alan 
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Wood Steel Co. is typical. In this unit existing butterfly 
valves are used in parallel lines. A 30-in. valve gives good 
regulating characteristics but has insufficient capacity to 
handle all the requirements of the system. A 54-in. 
valve is necessary to provide excess capacity to handle 
system gas as well as provide a system “dump” if 
necessary. The automatic control system ratios the 
movement of the 54-in. valve to that of the 30-in. valve 
to provide stable control as well as required capacity. 
Another feature of this system is that surges caused by 
moving of the charging bells are overcome by use of a 
blocking valve operated automatically from a limit 
switch indicating charging bell movement. 

Nuclear stock gages are now in use on some blast 
furnaces. These gages give accurate continuous records 
of the level of the burden and distribution. Such a unit 
developed by Republic’s research center is in operation 
on one of their blast furnaces in Chicago. On this unit, 
seven radiation sources and detectors determine 
the level and the distribution of the stock. The signals 
can be seen by the operator in the control center, cast 
house and hoist house. Continuous chart records give 
records of performance. The gages are said to increase 
production by reducing shutdown time for mechanical 
gage repairs. Republic plans to install additional gaging 
systems on their other blast furnaces when they are 
relined. 

Work is under way at several Russian experimental 
furnaces with isotope gages to study operation and 
control of the furnace. Some of the experiments have 
shown that the coke moves more slowly than the ore 
and sinter, and the sinter moves faster in the center of 
the furnace than near the walls. The slow moving ring 
area in the lower part of the shaft and in the bosh de- 
creases the effective furnace volume by 10 to 15 per 
cent. Isotope gages are also used to measure bottom 
wear. 

Armco Steel Corp. report they are applying resistance 
wire gages for the purpose of centering blast furnace 
bells. The method has been found to be convenient and 
time-saving. 

One of the world’s largest blast furnace electrostatic 
precipitator installation for cleaning gas was installed 
at Tata Iron & Steel Co.’s Jamshedpur, India plant. 
This unit, part of the modernization program completed 
recently, consists of six two-unit precipitators designed 
to clean 360,000 cfm of gas with a 96.7 per cent rated 
efficiency. 

A new method for patching damaged blast furnace 
linings was used at Colorado Fuel and Iron Corp.’s 
Pueblo plant to put a furnace back into operation in 
record time. Photographs taken inside the furnace 
showed that the top 16 ft of the furnace had lost the 
steel ‘‘wear plates”? which protect the brick lining, and 
most of the lining as well. Because of the time factor, it 
was decided against relining with bricks and _ steel 
plates. Instead, the entire damaged area was sprayed 
with a thick coat of high strength, castable refractory 
material. 

In order to seal off the gases inside the furnace, and 
to give the workers a solid footing as well as a base for 
erecting scaffolds, a convex concrete cap, 8 in. thick, 
was poured over the coke burden. Then the worn out 
lining was sandblasted to produce a clean surface. 
Finally, the refractory material was applied with two 
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FOUNDATION AIRTEOOLING DUCTS 


There are many intriguing devices in a new proposed furnace design which would operate with a 40-psi top pressure and pro- 


duce in the range of 4000 tons per day. 


The final thickness of the cast wall 
varied between 20 and 30 in., and some 200,000 Ib of 
the refractory material were used. The job was com- 
pleted in five days. The charging of the furnace with 
iron ore, limestone and coke started as soon as the 
concrete cap had been shattered with pneumatic ham- 
mers. These chunks of concrete fused and mixed with 
the slag as the charge went down. 

Several plants have recently established programs 
for hard surfacing blast furnace bells and hoppers with 
automatic submerged are welding. The basic reason for 
the programs is an attempt to improve the life of bells 
and hoppers up to the point where they may possibly 
last a full campaign. Furthermore, the use of higher top 
pressures in the furnaces make it mandatory to have a 
more lasting seal between the bell and the hopper. 
The chief problem to be overcome was to eliminate 
distortion from the welding procedure. Up to the present 
time, very little can be said with regard to the success 
of the program since operational experience is required 
to prove the economies of the procedure. 

A rather interesting experiment on blast furnaces 
vas undertaken by the U. 8. Bureau of Mines. Using 
nitrogen, the stock column in a small test blast furnace 
vas solidified to investigate what had been going on 
vithin the furnace. The major findings of the test 
showed that the ore and sinter were 65 per cent reduced 
ust above the mantle, and the greatest degree of reduc- 
tion was in the smaller particles. The analysis showed 
that the iron picked up sulphur and was then desulphur- 
zed in the bosh and in the hearth. The flux materials 
n the lower stack picked up sulphur. Flux and gangue 
lo not combine into a common slag until just about 


hoses at 70 psi. 
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the active tuyere zone. Coke was found to be mixed 
throughout the slag and metal in the hearth. 

Acme Steel’s new Chicago plant features a new com- 
bination for the making of steel. At this plant con- 
tinuous hot blast cupolas are combined with oxygen 
converters for an operation which has the unusually 
low investment cost of $75 per annual ingot ton. It is 
understood that Acme plans to add a third cupola at a 
cost of $5,000,000. 

An interesting feature of the cupolas is the carbon 
lining which employs blocks in the bottom course al- 
most 3 ft high and 20 in. square at the base. 

Most of the direct reduction processes have been 
described in previous years. One of the oldest processes, 
the Krupp-Renn, is finding new life in a plant with six 
360-ft long kilns which will give an annual capacity 
of 460,000 net tons of “luppen’’? under construction 
at Essen-Borbeck, Germany. One kiln started in August. 
Although over 38 kilns were = operation at the end 
of World War II in 1945 in Germany, most of these 
were dismantled after the war. Development work 
on the Krupp-Renn process is aimed at production of a 
low sulphur product. 

Another recent Krupp-Renn unit single-kiln 
plant at Aviles, Spain, where a second kiln is planned 
in the near future. 

In France, the RN direct reduction process is on 
trial at the Forges et Ateliers de Creusot, ét Miramas 
(Bouches-du-Rhone). They are using hydrogen from 
an oil refining opertaion. 

As of October, 1959, no Strategic-Udy piants had 
been completed but there were at least two on the 
The Quebee South Shore Steel Co., 


is a 


drawing board. 
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Montreal, Quebec, expects to build a $12,000,000 plant 
at Varennes, Quebec, with an annual capacity of more 
than 100,000 tons of pig iron and semisteel. 

The Webb & Knapp Strategie Corp. was organized 
in 1959 to construct and operate an integrated steel 
plant at Clarkdale, Ariz. This mill will recover iron from 
the waste slag of an abandoned copper smelter and 
convert to steel by the Strategic-Udy process. A con- 
tract has also been made with the Anaconda Copper 
Co. at Anaconda, Montana, to purchase large quantities 
of slag at that location and to build a similar steel mill 
at that point 

It is understood that a company called Premium 
lron Ores, Ltd. of Montreal, has plans under way for a 
150,000 ton-per-yvear merchant iron plant to be built 
somewhere on Lake Superior. This plant is to use the 
Hy process with natural gas piped from Alberta. 
Ore will come from the Steep Rock iron ore develop- 
ment. The iron would be a briquetted sponge. Details 
of the 500 ton per day plant being built by Hojalata y 
Lamina S.A, at Monterrey, Mexico, were given in last 
vears’ Development Story. 

\lan Wood Steel Co. has its new H-iron powder 
plant in operation at Conshohocken, Pa. This is a 
50-ton-per-day unit which uses a fluidized bed process 
for the direct reduction of iron oxides for powder metal- 
lurgy uses 

Bethlehem Steel Co. has a 110-ton per day H-iron 
plant under construction at Los Angeles. 

This vear the United States Steel Corp. gave out 
their first official publicity on their new iron ore process 
called the Nu-iron process. This process uses a fluidized- 
bed reactor for contacting finely divided iron ore partic- 
les with a reducing gas, such as hydrogen or carbon 
monoxide. The process eliminates the problems of 
agglomeration and does not require a high grade metal- 
lurgical coke 

Tests are under way with a new direct reduction 
process called the Madrigal process with steel as a 
firal product. This process mixes iron ore with a special 
alloying compound in a furnace to produce a steel 
ingot in times as short as one hour. Pilot plant work is 
on a very limited seale. Ingots weigh up to 500 lb and 
products are special alloys. The process eliminates 
scrap and coke and cost is supposed to be from $30 to 
$505 per ton 

\ novel electric direct reduction process produces 
either steel or pig iron, using a double-hearth, low 
frequency induction furnace. It can produce both 
alloy and high quality carbon steels. 

Operation so far has been on a laboratory unit with 
a l-ton, 150-kva furnace. The metal bath is contained 
in two hearths with two separate surfaces but is con- 
nected at the bottom level by means of arched ducts. 

In the process the liquid iron bath is carbonized in 
one hearth and in the second hearth there is decarboniza- 
tion by iron oxide reduction. This is done by having the 
first hearth operate under strongly reducing conditions 
at 2750 F with a earbon excess, partially submerged 
in the liquid iron, being pushed down by a plunger. 
Instead of carbon, a mixture of carbon and dry lime 
powder or any other desulphurizing mixture may also 
be used. 

This molten material then migrates to the second 
hearth where ore additions are made. These melt on 
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the metal surface and react with the dissolved carbon 
to produce iron and carbon monoxide. By adding ore 
the carbon content can be brought down enough so 
metals with steel compositions can be obtained. The 
new process is primarily suitable for very rich ores. 

It is not expected that the new process will be in- 
tended for tonnage production on the basis of normal 
ores in competition with the blast furnace. With high 
grade concentrates in some areas it may have practical 
application. 

A pilot plant in operation in the Pittsburgh District 
is developing a new method for reducing iron ore into 
pig iron. This is the Orearb process which has three 
basic steps: agglomeration of ore with low temperature 
coke and flux; prereduction of ore in a rotary kiln; 
finally smelting in an electric furnace. Advantages 
claimed are that the capital cost is less than half that 
of corresponding facilities using the standard blast 
furnace, while production costs are about the same. 
The process requires only half as much carbon from high 
volatile coal as the standard blast furnace. 

The process can handle ore fines or concentrates 
from pea size to sizes as fine as face powder. The reduced 
materials which enter the electric furnace from the 
rotary kiln have 80 per cent of the total iron in metallic 
form. As a result of this high prereduction, the electric 
furnace uses less than 1000 kw to produce a ton of pig 
iron, 

The pilot unit consists of a rotating 3 x 12-ft direct- 
fired kiln in which the ore and flux are preheated to 
about 1100 F. This is followed by a mixing device in 
which the hot ore is mixed with minus four mesh high 
volatile coking coal. The mixture, at about 650 F, is 
fed continuously into an unlined steel retort revolving 
at a peripheral speed of 80 to 90 fpm. In this retort the 
coal becomes plastic, picks up the ore, is rolled into 
pellets, hardens to low temperature at about 950 F 
and is discharged to the reduction kiln. Sensible heat 
in the preheated ore, supplemented by indirect heating 
through the shell of the retort, carbonizes the coal 
Coking time is from 10 to 15 minutes. 

The iron oxide is then reduced in the rotating reduc- 
tion kiln, first to FeO and then to metallic iron. In this 
rotary kiln, the iron oxides are heated to temperatures 


The new oxygen converter plant at Kaiser Steel is in full op- 
eration. 
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between 1700 and 1900 F in a fairly deep bed for about 
an hour or more. Here the oxides are substantially 
reduced to metallic iron. The pilot reduction kiln is 
214 ft inside diameter by 20 ft long with a 6-in. refrac- 
tory lining. One interesting observation is that with 
temperatures of 1850 F up, there has been no ringing or 
building up in the kiln of the reduced charge material. 

The prereduced material then flows into an electric 
furnace through a connection in the roof, through 
which gases from the furnace flow counter-current into 
the kiln. This furnace is then tapped at intervals and 
the metal is cast. 

The Russians report that they have invented a con- 
tinuous coking process that produces coke at a faster 
rate than the conventional ovens. An experimental 
unit is in operation at Kharkov in the Ukraine. It is said 
that the process is suitable for making coke from low 


grade coals. 


STEELMAKING 


Were it not for the steel strike, it is believed there 
would have been a tremendous expansion of  steel- 
making facilities in the United States. However, there 
were enough developments during the year to show 
what the trend will be. As reported in last year’s de- 
velopment story, the use of oxygen in steelmaking is 
here to stay. Instead of perhaps being limited to special 
situations and to limited products, oxygen is becoming a 
major weapon in the steelmaker’s armament. The 
question is not whether to use oxygen in steelmaking 
but how should it be used. 

As the ingenuity of the American steelmaker cen- 
tered on oxygen steelmaking programs, limitations on 
the type of steel which could be made and limitations on 
the amount of serap which could be used in converters 
were rapidly disappearing. Oxygen converters require 
much less capital investment per ton of capacity than 
open hearths and this is one of their chief advantages. 
In addition, added capacity can be obtained more 
economically by adding oxygen equipment to open 
hearths than by adding plain open hearths. 

As to which method is the better, oxygen in the con- 
verter or oxygen in the open hearth there is still a great 
deal of question. The answers depend to a large extent 
on the existing available shop equipment and hot metal 
supplies of the particular company concerned. Some 
rather fantastie records were obtained during the year 
by the various methods. 

Some advocates of the converter process state that 
when oxygen is introduced through the roof of the open 
hearth, the steelmaker is making a converter of the 
open bearth and therefore it should be more efficient 
and practical to build a converter. On the other hand 
when one considers such production figures as over 100 
tons per hr from one open hearth as was done at Weirton 
on a special test, this proves that if the operator will 
study the whole open hearth shop and if he can-im- 
prove the components such as charging, material han- 
dling equipment, ete., large increases in steel production 
can be obtained at very economical cost. However, the 
open hearth, since new plants are not involved, may 
find that existing working rules and agreements to be an 
mportant factor in holding back such increased produc- 
t10n. 
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In a paper given at an AISE meeting during the year, 
it was stated that the cost of oxygen steelmaking facili- 
ties was about $15 each annual ton of capacity com- 
pared with $18 for electric furnaces and $35 for open 
hearth furnaces, with the study based on 1,000,000-ton 
per year plant. Another strong conclusion was also made 
that the United States has probably already seen the 
last large new open hearth shop to be built. 

Some of the electrical manufacturers are working 
intensively on automatic control for the open hearth. 
Weighing and data logging systems appear to be the 
logical start toward an automatic charge and process 
control. Some of the information which would be in- 
cluded would be weight and composition of charge 
material, analysis and time of slag samples, ladle skull 
weight, type and quantity of ladle additions, and analy- 
sis of heat and ingot weights. Through the use and 
analysis of data obtained by a logging system, they 
predict increases in efficiency, which, even though they 
may be small percentagewise will amount to appreciable 
dollar savings in a year’s time. Essential to application 
of such systems is a better basic understanding of the 
complex process reactions. 

The all-basie roof is becoming the standard in the 
open hearth shop. By September, 1959, there were 
about 200 open hearth furnaces using basic refractory 
roofs. Widespread adoption of this refractory has been 
due, in part, to the necessity of using material which 
would stand the higher temperatures of oxygen open 
hearth practice, and also in part to improvements in 
basic refractories. These improvements include the 
development of chrome-magnesite and magnesite- 
chrome compositions which emphasize the attributes of 
both and subdue their faults, the invention of chemi- 
cally-bonded basic refractories which are more resistant, 
to thermal spalling, the development of steel-cased 
basic brick which further resists thermal spalling and 
provides bonding of adjacent. brick, and the discovery of 
grain sizing of the raw materials to promote ultimate 
density of the brick. Of these improvements, the out- 
standing item is perhaps the development of a double 
internal steel-plated brick. 

Successful basic roofs are now operating with spans 
of more than 24 ft. There seems to be no limitation to 
the length of the basie furnace roof as long as adequate 
transfer support or suspension is provided. The amount 
of roof rise is a controversial subject and ranges from 
slightly more than | to 214 in. per ft of span. 

Economie success of the basic roof is also due to the 
fact that the roofs have been made less expensive 
through the use of simpler designs and construction 
practices. 

Several important reports on steelmaking operations 
were given by United States Steel officials during the 
year. These covered test data on work carried out at 
Fairless and other United States Steel plants. In the 
initial campaign at Fairless, using oxygen through the 
roof and a suspended basie roof, they obtained 368 
heats per roof campaign with average heat sizes of 342 
tons. The furnaces averaged 43.04 tons per operating 
hour with a hot metal-to-ingot ratio of 0.735, a fuel 
rate of 2,350,000 Btu per ton and an oxygen usage of 
439 cu ft per ton. 

{oof lances are now installed and operating on 73 of 
the 256 open hearth furnaces belonging to United 
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Standard Steel Works Div. completed additional capacity 
at Burnham, Pa. 


States Steel Corp. Furnaces range from 100 to 350 tons 
per heat, with one or two lances per furnace. Oxygen 
flow per lance varies from a minimum of 12,000 to 
10,000 cfhr and a rate of 85 to 155 efhr per ton of heat is 
used. A total of 200 to 700 cu ft of oxygen are used per 
ton of ingot. 

Furnaces are all operating on hot metal practice with 
the hot metal forming 40 to 75 per cent of the total 
metallics charged. With oxygen, there are improvements 
in heat time of 10 to 25 per cent and savings in fuel of 18 
to 55 per cent. 

The essential difference between the Fairless type 
basic roof and those previously used elsewhere is that 
the Fairless roof is laid up tight without longitudinal 
expansion allowance and only minor lateral allowance, 
and it is held rigid before lightup and throughout the 
campaign. It has also been found important to have the 
suspension plate extend across the roof from skew to 
skew between roof rings. The plate suspension system 
with metal-clad brick has resulted in a roof of mono- 
lithic structure after heating which does not collapse 
when cooled down. 

The basic roofs at Fairless have four 12-in. thick 
valley and two 15-in. thick rib courses of chemically 
bonded, internally and externally plated basic brick. 
Plates of 3; ¢-in. steel, cut in five sections to fit the roof 
contour from front to rear skewback, are placed be- 
tween the rib rings and the center valley rings. These 
are individually hung from the furnace steelwork and 
are also tied together by steel sections above the hori- 
zontal holddown beams. 

The oxygen roof lances used at Fairless have six 1%-in. 
diameter holes angled 20 degrees from the vertical, 
arranged symmetrically about the vertical axis of the 
lance. The oxygen is introduced at a rate of 20,000 efhr 
per lance. Two lances are used. 

Details of a test run at Weirton showed that when 
one open hearth furnace was isolated from the rest of 
the shop and given special attention and plenty of 
oxygen, the steel production rate could go up to 104.9 
tons per hr. This was done with a 586-ton heat with a 
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heat time of 5 hr-35 min tap-to-tap. The charge was 
86 per cent blown metal with carbon from 1.5 to 2.0 per 
cent. The oxygen used in this run was 898 cu ft per ton 
of steel, consisting of 693 cu ft through the roof and 205 
cu ft for combustion. The oxygen was applied at rates 
up to 40,000 cfhr through three lances located 6 to 8 in. 
above the bath. The fuel rate was 6.5 gal per ton of 
steel. 

Another series of tests reported during the year in- 
volved the firing of open hearth furnace with burners 
through the roof. These tests, which were carried out on 
relatively small 46-ton heats in a French plant, demon- 
strated that it is possible to work through the roof with 
water-cooled burners that will carry the flame quite 
close to the unme'ted scrap or liquid bath. By simul- 
taneously working a number of burners (10 to 12) with 
the addition of oxygen, and holding the burners close to 
the bath, a quick and large boiling of the bath was ac- 
complished. In addition, it was found possible to decar- 
bonize quickly without red smoke or dust. 

At the beginning of 1959, oxygen converter steel 
capacity by the L-D process throughout the world 
totaled over 10,000,000 tons. By the end of 1959, this 
capacity was estimated at about 14,000,000 tons of 
which some 6,000,000 tons were located in United 
States and Canadian plants. Throughout the world 
there was a minimum of at least 65 converter vessels 
either in operation, under construction or licensed. 

McLouth Steel Corp. placed an order for a sixth oxy- 
gen blown converter. The new furnace will have a 
nominal capacity of 110 tons per heat. McLouth pre- 
viously had two 80-ton and three 35-ton units. 

Jones & Laughlin Steel Corp. decided to spend 
$24,000,000 for an oxygen shop at Cleveland. Conver- 
ters will be 21 ft-8!4 in. outside diameter and 27 ft-10 in. 
high, and are being designed to produce 200-ton heats. 
A 500-ton-per-day oxygen generating plant will be built 
to supply the oxygen. Some 175-ton open hearths are 
being dismantied in order to install the converters. 

The Colorado Fuel and Iron Corp. will build an oxy- 
gen converter shop at Pueblo, Colo. Phoenix Steel Corp. 
proposes to build one at Burlington, N. J. Other com- 
panies seriously considering the process are believed to 
include Armeo at Ashland, Great Lakes Steel at Ecorse, 
and U.S. Steel at Gary. 

Acme Steel Corp. started operation of their two 50- 
ton vessels during the summer just before the strike 

The new oxygen converter shop at the Kaiser plant 
consists of three 17 ft-8 in. diameter units which went 
into full operation early in 1959. Kaiser’s plant is set up 
to operate two furnaces while the third one is being re- 
lined. 

Algoma Steel Corp. has had about a year’s operation 
with their new L-D oxygen plant, which went into op- 
eration in November, 1958. By the beginning of 1959, 
they were successful in putting on a routine basis the 
manufacture of all grades of steel up to one per cent 
carbon. Their experience indicates that the product 
range of these converters is probably much greater that 
criginally anticipated. 

One interesting feature of this operation is that the 
charge composition has been modified. Ordinarily 
about 30 per cent of the charge would be scrap. By using 
sinter or pellets, this scrap percentage has been reduce: 
to 13 per cent without any operational difficulties an: 
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without any apparent loss of yield. On some occasions 
100-ton heats comprised wholly of hot metal and oxide 
have been blown without difficulty. 

At Algoma, the practice on all grades of steel is to 
attempt to catch the carbon content in the desired 
tapping range and special methods have been de- 
veloped to allow this to be done for all carbon ranges 
from 0.04 to 1 per cent carbon. The average heat size in 
the first seven months of 1959 ranged from 93.3 to 99.3 
tons. Average tons per hr in this period ranged from 
71.8 to 87.9 tons. 

Production results from J. & L.’s converter plant at 
\liquippa become increasingly attractive. In April, 
1959, the converters averaged 107.96 tons per hr (tap- 
to-tap) with an average oxygen consumption per ton of 
1615 cu ft. Total yield was 94.85 per cent with 91.37 
per cent in the ingots. Average heats per lining for the 
three months, February, March and April, were over 
193, and brick usage was 19.05 lb of brick per ton. The 
average number of heats per lance was running 850 
with a maximum of 1136. The process has proved to be 
very efficient in the reduction of phosphorous and 
sulphur. 

[It has been found that the addition of coke breeze to 
the L-D converter has enabled the operators to charge 
up to 50 per cent serap. Previous limit was about 30 per 
cent. The addition of the coke breeze seems to add 
sufficient heat to keep the temperatures up to the de- 
sired levels. 

It has also been found that the introduction of water, 
either iquid or vapor, will eliminate sulphur in the form 
of hydrogen sulphide from the oxygen converter during 
refining. However, the water or steam addition must be 


New consumable electrode vacuum furnace at Vanadium 
Alloy Steel Co., Latrobe plant will produce ingots up to 
24in.indiam. 
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discontinued during the carbon boil, avoiding the pres- 
ence of occluded hydrogen in the melt at the time the 
carbon end point is reached. 

One of the problems when using oxygen is the han- 
dling of the brown ferric oxide fumes which may develop. 
It is believed that these fumes are originally composed 
of evaporated iron, which oxidizes to ferric oxide with 
the reaction probably taking place at temperatures 
near 4500 F, which temperatures may be reached 
locally when top and bottom blowing with oxygen. 
The very small size of the particles, which run from 10 
to 100 uw, seems to confirm the evaporation theory. 

However, it has been found that witb the introduction 
of oxygen-steam and oxygen-water mixtures, the tem- 
perature of the reaction is apparently reduced enough 
by the heat required for the evaporation of the water 
and the dissociation of the steam, and as a result very 
little fume is produced. Therefore, steam or atomized 
water may be used as a means of reducing fumes. 

Sufficient control must be used with this type of 
approach so that the temperature drop does not affect 
the metallurgical efficiency of the process. These heat 
losses are, however, probably of secondary importance 
when desiliconizing pig iron and in using oxygen and 
steam in the open hearth furnace to increase the refin- 
ing rate. Such new procedures can be applied to units 
witbout appreciable capital cost. 

Some details of the Linz-Donawitz process at the 
Linz and Donawitz plants were reported. At Donawitz 
the linings are made of a commercial magnesite burnt 
brick, from which they get a life of from 500 to 600 
heats. At Linz the linings are made with tar-dolomite 
brick with a larger per cent of magnesite, and they get a 
lining life of about 340 heats. However, at Donawitz 
about 20 per cent of the stripped refractory is fit for re- 
use while at Linz this is about 50 per cent. Bearing this 
in mind, actual refractory consumption at Donawitz is 
about 8 lb per ton and at Linz 814 lb per ton, 

At Donawitz a symmetrical detachable bottom vessel 
is used, while Linz uses an unsymmetrical design. Both 
designs have given creditable results. 

Procedures for the manufacture of high carbon 
quality steels have been largely pioneered at these two 
plants. However, this work has been extended to a num- 
ber of other plants throughout the world and three 
shops in Western Europe are specializing on quality 
steels with this process. In Japan it is reported that the 
Yawata Iron and Steel Co. has been able to make steel 
of up to 0.10 per cent carbon from pig iron with from 
0.50 per cent phosphorus with a single slagging opera- 
tion to give a steel with as low as 0.03 per cent phos- 
phorus. With a two-slag operation, the phosphorus level 
can be reduced to 0.02 per cent phosphorus. 

There are several units under construction of the top- 
blown, rotating oxygen converter which was developed 
in Sweden. In this process the vessel is rotated at speeds 
up to 30 rpm in an inclined position of about 17 degrees 
from the horizontal. Rotation helps given better control 
of the process. By altering the speed it is possible to con- 
trol iron content and viscosity of the slag, and the 
general run of the heat. When using rapid rotation, 
the iron oxide content of the slag becomes low and the 
slag quite viscous or dry. Slower speeds give the oppo- 
site reaction. 

Oxygen is introduced through a water-cooled lance 
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attached to the exhaust hood and blown against the 
surface of the bath at a flat angle thus preventing an 
appreciable impingement of oxygen on the molten metal. 
\ higher thermal efficiency is claimed because more of 
the carbon monoxide is completely burnt to carbon 
dioxide. Yields of over 91 per cent are also claimed. 
Fears of lining erosion have held back the adoption of 
the process so far in the United States. Development 
work is under way on better linings. 

Two rotating oxygen corverter plants are under con- 
struction in Europe. One is for Sollac in France and is 
scheduled for operation in the middle of 1960. This 
plant will have a 100-ton unit and will handle relinings 
through the use of an exchangeable furnace vessel. The 
exchange will be performed by means of a specially de- 
signed transport car. A plant under construction at 
Oxelosund in Sweden will have two vessels with a 
capacity of 100 tons. Two stands will be built, each of 
which will have a furnace vessel. 

The world’s first production unit using the rotor 
steelmaking process was installed by Huttenwerke 
Ilsede-Peine AG, at their Peiner Walzwerk, at Peine, 
Germany 

ISCOR in South Africa also selected a horizontal 
oxygen-blown rotary converter. They are using this 
process because they believe it will give better yields 
and less air pollution than with the other processes. 
The vessels are rotary shells which can slew, tilt, rock 
and roll. High-purity oxygen is injected into the bath 
and the carbon of the pig iron charged is burnt to ear- 
bon monoxide. 

In this process a second stream of oxygen of lower 
purity is also introduced above the bath and this burns 
off the carbon monoxide for better heat economy. The 
converter is rotated at speeds between 0.5 and 2 rpm, 
thus preventing the lining from overheating. The units 
at this plant will be 50 ft long, 15 ft in diameter and will 
have a capacity of 100 tons per heat. 

Wheeling Steel Corp. announced that it will use a 
new steelmaking process at their plant at Mingo 


Steel is here degassed in the ladle giving flexibility for the 
pouring of the ingots. 
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Junction, Ohio. Here the company plans to alter their 
bessemer converters to permit blowing with a mixture 
of steam and oxygen instead of air. It is believed that 
this process will produce a low nitrogen steel of open 
hearth grade with a wider range of application than the 
regular air-blown bessemer steel. The new plant will in- 
crease the company’s rated annual steelmaking capac- 
ity about 200,000 tons to 2,600,000 tons. 

The Phoenix-Lance steelmaking process will be used 
at a new converter plant at the Ruhrort works o 
Phoenix-Rheinrohr AG in Germany. The process in 
cludes a conventional basic bessemer blow followed by 
deslagging. The converter is then tilted on its side 
fluxes are added and unit is blown with an oxygen lane 
aimed over the surface area. Finally, the converter is 
put back in the upright position and bottom blow: 
with oxygen-enriched air. About 15 minutes or slight]; 
longer is required for the blowing time. 

The new shop has three 77-net ton basic besseme 
converters which were started in August. A fourt! 
converter will be installed later. 

Capacity of the three converters is 127,000 tons o 
steel per month. The plant will initially operate as : 
normal basie bessemer plant. Tests with rimmed ste 
have given lining lives from 120 to 150 heats compared 
with from 200 to 300 heats on straight basic bessemer 
melting. The plant uses some 700 cu ft of oxygen per 
ton compared with about three times that much for the 
LD process. 

At the 28-ton converters at the works of ARBED 
(Dudelange in Luxembourg), a new process called OCP 
(oxygene-chaux-pulverisee) converts pig iron to low 
nitrogen steel. In operation a top-blown blast of pure 
oxygen carrying a suspension of powdered lime is intro- 
duced into the converters. This is a variation of the LD 
process and is to be marketed as the LD-AC process to 
refine hot metal of any phosphorous content. The de- 
phosphorization can be obtained with a high final car- 
bon and considerable desulphurization. This method 
can be easily fitted into the standard Thomas steel- 
making plant. 

The O-L-P (oxygene-lime-poudre) injection process 
is another variation under development by IRSID 
(French Steel Research Institute), aimed at high phos- 
phorus irons. The vessel is essentially the same as the 
LD converter. Oxygen and lime are blown through a 
water-cooled lance on to the surface of the bath. Blow- 
ing takes place in stages with the vessel being tipped at 
the end of stage one and two to decant some of the slag. 

A Canadian company has announced a bottom-in- 
jection process for refining molten pig iron using high- 
pressure jets of pure oxygen introduced through needle 
jets placed at about 12-in. centers, and directed into the 
molten metal through the converter bottom. Thus, the 
high temperature reaction area is completely surrounded 
by molten metal and the heat is dissipated into the 
metal instead of the refractory. One advantage is 4 
minimum evolution of iron oxide fumes. The oxygen is 
introduced at, pressures above 400 psi. 


Prerefining of blast furnace iron by using oxygen t 
reduce the amount of silicon can be done in a number 0 
ways. However, most of these result in large quanti!!! 
of slag and fume. One way of reducing the fumes /1a 
been developed in Europe. The oxygen is blown int 
the stream of iron through the main runner of the b!ast 
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furnace. By putting a slab of porous cement at the 
bottom of the runner and using an oxygen tuyere inlet 
under the runner, the oxygen is injected into the iron 
without too much turbulance. 

Under way at a large research center is a method of 
treating hot metal in a rotary reactor with the aim of 
increasing steel output. The process makes a wash 
metal by treating molten iron with an alkali material 
normally soda ash), oxygen, and iron ore. The process 
s continuous and the rotor speed varies with the diam- 
eter of the kiln, but is fast enough so that there is an 
ippreciable centrifugal force which sets up an agitation. 
(he process removes silicon and sulphur from the hot 
metal. 

\t the Brymbo Steel Works in England experiments 
ue under way on prerefining of hot metal prior to 
charging into the electric furnace. This company has 
invested over $5,000,000 into a new melt shop using the 
procedure thus avoiding duplexing with a basic bes- 
semer. The new shop, with three 40-ton top-charged 
electric furnaces, replaces four open hearth furnaces. 
[In the process, molten iron is first prerefined, then 
transferred into one of the electric furnaces, where it is 
mixed with a half charge of scrap metal which has al- 
ready been preheated. 

The prerefining unit consists of a deep circular 
hearth about 16 ft in diameter resting on rockers and 
rollers so that it can be tilted. It has a basie dolomite 
lining and a high-alumina brick roof. Fumes from the 
vessel are collected and eventually a cleaning unit will 
be installed to avoid atmospheric pollution. Oxygen 
for the prerefining operation is injected into the metal 
through water-cooled lances. One of these protrudes into 
the furnace on the axis of tilt and this one can operate 
while the furnace is tilted. The other must be with- 
drawn. However, this second unit is to be replaced by a 
vertical lance through the roof which can be used also 
for injecting lime. The lances can inject oxygen at rates 
up to 800 cfm. The fluidized powdered lime and lime- 
stone is fed into the metal along with the stream of 
oxygen to form the slag. The powdered material is in- 
troduced into the stream of oxygen by means of a 
special dispenser. 

The refining of the heat in this prerefining unit 
normally takes about 1 to 11% hr. The iron charged con- 
tains about 4.15 per cent carbon, 0.47 per cent silicon, 

0.65 per cent phosphorus and 0.04 per cent sulphur. 
In the prerefining vessel the carbon is reduced to about 
1.60 per cent and the silicon to only a trace. Sulphur 
remains essentially unchanged and phosphorus is re- 
duced to about 0.036 per cent. Manganese is also 
dropped from 0.85 per cent to about 0.14 per cent. A 

etal yield of about 93 per cent occurs in the prerefin- 
ug vessel and about 1000 cu ft of oxygen are used per 
Scrap up to about seven per cent is also charged into 
e prerefiner, which is able to handle awkward sizes of 
ip which cannot be put into the electric furnace. 
ien this material is charged into the electric furnace 
th about a 50 per cent scrap to hot metal ratio, they 
able to produce a heat in 41% hr tap-to-tap. Electric 
rer consumption in the electric furnace runs about 
>» kwhr per ton and oxygen consumption in the 
ctric furnace runs about 460 cu ft per ton. 
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(his is essentially the desiliconizing process which 
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Research work is underway at United States Steel South 
Works on vacuum pouring of ingots with a lazy susan. 
was advocated by E. C. Wright at an AISE meeting 
several years ago. 

Electric furnace steelmakers are investigating re- 
ports that additions of oxygen and natural gas during 
meltdown can increase electric furnace capacities 
appreciably. A burner unit is being developed that will 
inject both oxygen and natural gas. 

It is also reported that in electric furnace practice, 
oxygen injection during the melt cycle has been supple- 
mented in some cases with propane additions to increase 
the heat levels. 

A number of experiments conducted by the United 
States Bureau of Mines indicate that the use of a serap 
preheater in conjunction with electric are steelmaking 
furnace might result in operating economies. With a pre- 
heater, there is a reduction of the electric furnace time 
needed to complete the melting of the charge. In 
addition, the indications are that better carbon control 
could be obtained and that the excess air and the com- 
bustion products will burn oil and grease from the 
scrap. Another benefit is avoidance of possible explo- 
sions by drying the wet scrap before feeding to the elec- 
tric furnace. Energy savings may run up to $1.55 per 
ton. 

Tests have been carried out by R. Durrer at the 
Gerlafingen Steel Works in Switzerland on using hot 
metal in electric are furnaces. Full-seale tests in both 
12 and 40-ton are furnaces were carried out. The charges 
contained large proportions of liquid pig iron with ore as 
a refining agent. Tests have shown that refining reac- 
tion can be controlled despite the high refining rate. 
Under continuous production conditions the plant has 
used both low and high phosphorus grades of pig iron. 

In the 40-ton are furnace hourly outputs of up to 
about 15 tons per hr were reached with charges that 
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contained 50 per cent liaouid high pbosphorus pig iron 
and over 18 tons per hr with low phosphorus pig iron. 
This corresponds to increases in output of 30 and 60 
per cent respectively compared with normal operation 
with 100 per cent scrap charges. In most heats the 
energy required was less than 500 kwhr per ton of 
liquid steel. Rich ore fines were particularly well suited 
for the refining and gains of up to 10 per cent of the 
charge weight were obtained from the use of such ores. 
Furnace refractory life was about as good as with 100 
per cent scrap charges. Campaigns of up to 163 heats 
were obtained for the walls and over 100 heats for the 
roof. Electrode consumption ran about 2.2 lb per ton. 
Tests were also made with iron contents up to 70 per 
cent with roughly the same results. 

One research laboratory has made extensive studies 
on the possibility of using computers in stainless steel- 
making operations. This laboratory found that it was 
able to schedule procedures with a digital computer 
which reduced steelmaking costs. Essentially the com- 
puter considers various combinations of materials and a 
steelmaking program is established which will minimize 
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cost or increase production. Its biggest feature is its 
ability to estimate economic effects caused by changes 


in melting conditions. 

It is reported that the addition of lithium metal to 
heats of stainless steel is helping to solve the problem of 
removing gases from the melt. In operation, addition of 
lithium metal to the heat, plus purging with argon gas, 
has given stainless steel a very low gas content. The 
technique involves two-ounce additions of 99.8 per cent 
lithium in both the furnace and then in the ladle. 
The furnace addition is made by forcing a container of 
the lithium metal through the working door to the bot- 
tom of the furnace. Injections of lithium and purging 
with argon gas are repeated until there are no visible 
indications of gas present. The lithium is again added to 
the ladle after it has been filled to about two-thirds 
capacity. This treatment serves to remove gas which 
may be picked up from the air during transfer of the 
metal from the furnace to the ladle. 

Slag washing of stainless steels has graduated from 
the pilot stage into full-scale commercial production. 
It is reported that the resulting stainless alloys are 
























































treating unit was or- 
dered by two com- 
panies in the United t 
States in 1959. 
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unusually free from harmful inclusions and agglomera- 
tions. Segregation and banding are also minimized. 

An interesting casting procedure was observed last 
spring during the AISE’s inspection trip to Atlas Steels, 
Ltd. This is a procedure in which the molten metal is 
blanketed with a layer of argon gas which shields the 
molten metal from air during passage from the ladle into 
the ingot mold. Successful results have been attained at 
this plant when the proper purging techniques are used. 
Results have shown marked reductions in inclusions 
and grinding losses have been decreased almost 10 per 
cent. 

An innovation was made in electric furnace practice 
at an Eastern plant making titanium-bearing stainless 
steels. A special liquid flux is poured into the bottom 
of the ingot and the molten steel is teemed into this. 
The slag floats up the sides and the top of the mold, and 
when the ingot is cooled there is a covering of brittle 
slag all over the ingot. This results in better surface and 
less surface porosity. When the ingot is taken from the 
mold, the glassy slag shell crumbles away from the 
solidified steel. 

It is reported that work is under way on controlled 
pressure pouring. Practice has previously been used for 
casting of steel wheels for freight cars, but laboratory 
work is under way on the process for the production of 
semifinished steel mill shapes such as blooms, slabs, 
billets and tube rounds. 

There were a number of vacuum melting furnace in- 
stallations put into operation during the year. Several 
of these units have been consumable-electrode vacuum 
melting type units. With this process the metal is first 
formed into a long electrode which is then gradually 
melted in a vacuum. In the remelting process, certain 
impurities in the steel are eliminated and a better steel 
is produced. Some of these units are capable of pro- 
ducing ingots up to 32 in. in diameter, weighing 20,500 
lb. 

Vacuum pouring at the South Works of U. 8. Steel 
uses a vacuum casting unit in which as many as seven 
ingots are cast from a single heat of steel. Inside the 
vacuum base there is a large turntable on which are 
placed several ingot molds. A vacuum tank covers the 
molds and a special 30-ton ladle is placed on top of the 
tank. By means of a four-stage steam-ejector system, 
the casting unit is evacuated to an absolute pressure of 
200 microns. The heat is tapped into a conventional 
ladle. This is then poured into the 30-ton ladle on top of 
the tank, and the metal enters the vacuum tank and 
flows into the ingot mold. As each mold is filled, the 
turntable is rotated to position the adjacent empty 
mold to receive the molten steel. 

Another vacuum procedure was put into operation at 
a steel plant in the Chicago district. This plant is de- 
signed to degas molten steel in the ladle on a regular 
production basis. The advantage of degassing the steel 
in the ladle is that the degassed steel can be poured into 
several ingot molds of various sizes. In operation 
alter the steel is poured into the ladle, the ladle is 
lowered into a large vacuum degassing chamber. After 
the chamber is closed, automatic controls turn on steam 
ejector suction pumps to reduce the air pressure. 

Crucible Steel Co. recently purchased a Dortmund 
Horter Huttenunion degassing unit, which will be the 
first of its type to be installed in the United States. The 
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equipment will be used to improve special purpose steels 
and will be erected at the Midland Works early in 
1960. The equipment will be capable of degassing alloy 
steel heats up to 200 tons at a rate approaching 
1,000,000 tons per year. 

National Forge also purchased a similar vacuum unit 
for forgings. The process consists essentially of bringing 
the ladle to the vacuum unit in a transfer car. With the 
vacuum vessel over the ladle, the ladle is raised by hy- 
draulic jacks until the nozzle of the vessel is down in the 
ladle. As the vacuum is developed in the vessel, atmos- 
vheric pressure forces molten steel up into the vacuum 
vessel where it is degassed. Hydraulic jacks alternately 
lift and lower the ladle. When the ladle is lifted some 
steel goes into the vacuum vessel. Then, in the next 
step, the ladle is lowered and the steel leaves the vacuum 
vessel with a great deal of velocity so it is mixed com- 
pletely with the steel in the vessel. After going through a 
number of cycles, depending on the ladle size, all the 
steel has essentially been circulated several times and 
the treatment is complete. At the end of the treatment, 
when very little oxygen remgins in the steel, alloying 
additions can be made under vacuum from bins 
mounted on top of the vessel. After treatment, the 
ladle is transferred to the pouring pit where the steel is 
teemed into ingot molds. 

The heat loss which would normally occur during the 
degassing operation is prevented by preheating the 
vacuum vessel to the temperature of liquid steel. Pre- 
heating is accomplished by means of a graphite resist- 
ance rod mounted inside the vessel. 

Work with ultrasonic vibrations during consumable- 
electrode melting has shown that this will refine the 
grain size of the ingot. It is expected that the resultant 
steels can be more easily forged. 

It is also reported that experimental work is under 
way in Russia subjecting molten ingots to ultrasonic 
Waves at a frequency of 20,000 cycles. Very small ingots 
have been treated in this manner and the procedure has 
improved grain structure and metal properties. 

An interesting instrument is a unit which will deter- 
mine the oxygen content of steel samples in times as low 
as five minutes with an accuracy within 0.0002 per cent. 
This is an appreciable reduction in time from the more 
common procedures which take about 45 minutes per 
sample. The principle of operation depends on measur- 
ing conductivity with a Wheatstone bridge and several 
other features. 

It has been reported that several foreign steelmaking 
mills have ordered units for continuous casting slabs up 
to 8 in. thick by 50 in. wide. These are appreciably 
larger than any continuously cast sections in the United 
States. It is reported that a similar design is making 
slabs up to 36 in. wide in England. 

At a steel plant in England there is a large continuous 
casting unit of horizontal design, used for producing cast 
iron products. Advantages claimed are that the bar 
length can be practically unlimited and bars can be 
produced in ranges from 34 to 314 in. in diameter. 

An interesting procedure in continuous casting of 
welding rod is the use of a magnetic field moving paral- 
lel to the tube to control the flow of the metal inside 
the tube. The field thus acts simultaneously as a pump 
and a heater. To prevent cooling of the metal, the tube 
itself is also electrically heated to around 2100 F. 
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| ROLLING 

Che continuing demand for sheet and strip has put 
pressure on the flat-rolled operators for production and 
quality. New mills installed in recent years, with more 
| power and more equipment (both automatic and man- 
ual) aimed at ImMproy Ing quality, have made economi- 
cally obsolete much of the mill equipment installed in the 
eorly 30's tor producing sheet and strip. 

Thus, as the year ended, there was a very extensive 
construction and reconstruction program under way to 
increase hot strip mill capacity. Units include an 80-in. 
het strip mill for Youngstown Sheet and Tube Co. at an 


| estimated cost, of $50,000,000, an 80-in. hot strip mill for 

| Great Lakes Steel Corp., a new hot strip mill for the 

| Ford Motor Co., a 56-in. hot strip mill for Crucible 

Steel at an estimated cost of $25,000,000, and a 56-in. 

| hot strip mill for Republic Steel, Warrer, Ohio, at a 
cost of $55,000,000. 


Features of the new mills are larger coils, faster speeds 
and much more power. Compared with the original mills 





when a large drive would be 3500 hp, a large coil 
20,000 Ib and a thick slab 5 in., Great Lakes Steel is 
considering 75,000-lb coils being rolled at speeds up to 
3000 fpm with as much as 8000 hp on individual finish- 
ing stands. Some of the newer mills will also roll the hot 
strip down to gages thinner than has been the practice 
with the older units. Other innovations are automatic 
gage control, automatic tension 
control, improved power systems which will give better 
speed response, and individual stands with their own 


screwdow lh based on 


power units. 

More stands are a new trend with some new mills 
having as many as seven finishing stands and five 
roughing stands plus scalebreakers. Total power will run 
up to about 98,000 hp and slabs will be up to 9 in. 
thick. 

Republic plans to spend $55,000,000 on a 56- in. hot 
strip mill at Warren, Ohio. This mill, with an annual 
capacity of 2,400,000 tons, will replace an old 42-in. 
mill. The mill is to be designed to roll not only earbon 
steels, but alloy and stainless grades. Some 41,000 hp 
will be installed on the mill. Coil sizes in the new mill 
will be 900 lb per in. of width in contrast to 350 Ib per in. 



























New 140-in. slabbing mill at Lukens Steel raised plate roll- 
ing capacity 40 per cent for Lukens. 
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width on the old 42-in. mill. Republic is also considering 
building a new blooming mill to be located directly in 
front of the 56-in. mill for direct rolling. 

An interesting development was announced by Re- 
public Steel Co.’s new research certer, where a small 
pilot unit is successfully producing strip steel from iron 
ore without melting. This strip mill rolling process uses 
iron powder. Three steps are needed for the process: 
first, iron ore has to be highly purified and reduced to a 
metallic powder; second, the powder is funneled be- 
tween four rolls and compressed into a semisolid strip 
by rolling. Finally the semisolid strip goes through a 
furnace where it is heated to 2200 F in a reducing at- 
mosphere and then passes on through a series of hot 
strip rolling stands. These final rolling steps reduce the 
thickness to the required gage and to full density. 

Hot-rolled coils are reported to have the same quality 
as conventionally made steels. One possible advantage 
of the process is that it may reduce capital equipment 
and operating costs. 

The rush to automatic program control continued in 
the steel industry. One of the installations is a system 
installed at U.S. Steel’s South Works which provides a 
54-in. high lift blooming mill with complete automatic 
sequencing of rolling schedules up to 29 passes. This 
unit is capable of automatic control of thickness, roll 
tables, billet manipulators and fingers, and direction 
and speed of mill, at 1100 fpm or 13 miles per hour. 

At Aleoa’s Davenport Works a card program system 
went into operation for the 160-in. wide reversing mill 
for control of thickness and mill speed over schedules 
up to 29 passes. The operator of this mill also has a 
schedule identification display which serves as a score- 
board to indicate alloy number, ingot size, pass number, 
rolled width and how the slab is to be widened or length- 
ened as it is rolled on either axis. 

Installed in 1959, at United States Steel’s Gary 
Works, is one of the most elaborate automatic control 
systems on a 45 x 90-in. universal slabber. This also 
gives automatic sequencing over rolling schedules up to 
29 passes. The punch cards control screwdown, roll 
tables, edger openings, manipulators and fingers for 
turning the steel billets, as well as the direction of the 
mill, entry speed, maximum running speed and ac- 
celeration rate. It also provides for tandem rolling. 

Another control unit was shipped during the year for 
a 68-in., 7100-hp reversing rougher to be instailed on a 
semicontinuous hot strip mill in Japan at the Nippon 
Kokan Co. 

There is a strong difference of opinion on the ad- 
vantages of the absolute loop or feedback system and 
the gage meter system. The gage meter control system, 
by taking the control signal from a load cell installed in 
the mill housing, minimizes off-gage material due to 
transport time lag. This system, however, does not fully 
allow for factors such as variations in mill spring, roll 
temperature and roll wear. Some method of recalibra 
tion is necessary to compensate for these variations to 
insure satisfactory operation. The gage meter also can 
not measure absolute gage unless it is first calibrate: 
with an x-ray gage. This calibration point is not ob 
tained until the first strip of each schedule is rolled. 

On the other hand, the feedback system takes th: 
control signal from a measurement of strip thickness 
compensates automatically for any temperature varia 
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tions, roll wear and errors, in mill setup. The strip 
thickness measuring device must be mounted remotely 
from the roll bite so an error due to transport time lag 
may occur. However, extensive testing on several hot 
mills show thickness variations to be ramp functions so 
that effects of transport time lag are small. 

In a new control installed at Granite City Steel, a 
feedback gage control system was installed with digital 
screw adjustment on all five stands. Multiple screw ad- 
justment gives faster gage correction, requires less 
screwdown movement and gives less speed mismatch. 
This serewdown control is also combined with vernier 
speed control on stands No. 4 and 5. The amount of 
vernier change, however, is limited by the adverse 
effect of excessive tension on the strip width. 





The control is made up of two parts, an entry of 

coarse gage control and a finished gage control. The 
' object of the entry system is to: (1) maintain the thick- 
ness of strip delivered by stand No. 2 within a coarse 
tolerance limit, and (2) make forward compensation 
corrections to stand No. 3 for gage changes made at the 
exit side of stand No. 2. 

Provision was made to use a gage deviation signal 
from the entry x-ray gage to continuously give a pro- 
portional change in the regulated strip tension between 
the first four stands. This feature serves as a means for 
minimizing the effects of small thickness variations. 
Should the gage deviation indication exceed a preset 
limit, the No. 1 and No. 2 secrewdowns are actuated for 
the fastest possible correction, and these deviation 
limits serve to give a forward correction to the roll 
position of stand No. 3 in accordance with the change in 
gage outside these limits. 

The finish gage control provides additional correc- 
tions necessary to bring the thickness to the desired 
absolute gage and maintain a close tolerance. The 
deviation signal from an x-ray gage located at the exit 
side of the final stand is used to control strip tensions be- 
‘ tween the last two stands in the same manner as Is done 

at the entry end. Group operation of the last three 
stands is initiated when preset deviation limits of the 
x-ray gage are exceeded. 

The individual stand screwdown gage controllers in- 
clude automatic reset of serewdowns at the end of each 
strip by the utilization of the digital position control. 
\lso included is an automatic tail-end gage correction 
by means of a vernier mill speed control and selected 


; screw recalibration. A production analyzer prints out 
) production and gage deviation data, coil number, ete., 
for each coil. It employs digital positioning encoder 
- devices. 
i } Operating results from the mill prove effectiveness of 
system in holding close to absolute gage and decreasing 
“ rundown. 
si There is a great deal of interest in the hot strip mill at 
i Geneva which has gage meter control. A report on the 
. yperation of this mill was given during the year at an 
' d \ISE meeting. The following basic concepts are used in 


he thickness control system: 

|. Serewdown control at stand No. 2 makes con- 
inous adjustment to screws as a function of the rolling 
orce at stand No. 2 modified by an over-riding signal 
rom stand No. | rolling force. The primary purpose of 
his portion of the system is to control for large over-all 
nereases in thickness along the length of the slab due to 
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Unique set of handling arms give unusual flexibility to the 
ingot handling for the new slabbing mill at Lukens Steel. 


loss of heat during the finishing process. The screw 
movements are accompanied by speed changes to 
maintain essentially constant tension between stands 
No. 1 and 2 and No. 2 and 3. 

2. Speed tension control is used at stands No. 4, 5 
and 6 to maintain essentially constant finish thickness. 
Tests indicated that a closed loop system, which 
maintains a constant rolling force at stands No. 4 and 
5, would be a practical approach to thickness control by 
tension. Moderate tension has no adverse effect on 
strip width. For the correction of variations within a 
strip-slab, the control signals should be derived from a 
load cell installed at stand No. 4 or 5 in order that 
transport time lag does not cause correction signals 
which are too late or too early. A signal from an exit 
thickness gage is not so desirable for this purpose. 

3. Serewdown adjustment of the latter stands will 
only be made between slabs to bring delivery thickness 
within the desired range. Screw adjustments at stand 
No. 6 are normally made by the operator to control 
shape of the finished product. Reductions at stand No. 
6 are normally small from 5 to 15 per cent, and there- 
fore, large percentage changes in rolling foree would 
American Steel & Wire installed a 37-in. sendzimir mill. 
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have to be continually made to control finished thick- 
ness for the work rolls may be set below face at the lat- 
ter stands. Under these circumstances, large changes in 
screw position which require considerable power would 
be necessary to accomplish a comparatively small 
change in finished thickness. 

The fundamental contributions to hot mill control at 
Geneva Works are therefore the application of speed 
regulation to the mill in an effort to reduce the effects of 
transient tensions and to hold a more consistent ten- 
sion, and the realization that moderate tension may be 
applied to hot strip without necessarily causing it to 
neck down. 

Rather than regulate thickness to an absolute refer- 
ence Which in a continuous mill would require extensive 
precautions to isolate stands from each other so that 
interactions would not occur between adjacent stands, a 
system was selected which establishes an individual 
thickness reference for each slab. The fact that the 
finished thiekness of a strip-slab increases as a rule from 
head to trailing end allowed the use of the head end of 
each slab as a new thickness reference. Thickness cor- 
rection is then made by either increasing tension on the 
strip or by moving the screws in a downward direction. 

To control the thickness within a close tolerance 
band, additional control functions are required: 

1. Speed regulators to allow accurate setting of 
stand speeds independent of load. 

2. Numerical positioning controls are required for 
the screws. Because the serews are used for regulating 
purposes, accurate means for positioning and resetting 
in accordance with the control impulses are required. 
Therefore, all serews are equipped with numerical 
positioning control equipment which is used for the 
initial setup of the mill stands and thickness control 
functions. The unloaded roll openings are positioned 


Tennessee Coal & Iron Div. put into operation a 2-stand 
temper pass mill at Fairfield, Ala. Mill is a 19 & 53 x 48-in. 
4-high unit which can handle tinplate coils up to 72 in. 
diam. 
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repetitively within plus or minus 0.001 in. 

3. A load cell on stand No. 2 senses thickness varia- 
tions using head end rolling forces as a reference as they 
occur and causes the screws at stand No. 2 to be ad- 
justed. Required screw movement is obtained by in- 
jecting a voltage signal into the numerical positioning 
control system. Deviations exceeding a preset value 
which require a change in speed will cause magnetic 
amplifiers in the speed regulating circuits at stands 
No. 1 and 2 to produce proportional speed changes. 
Speed change to signal change ratios are preselected 
and may be adjusted independently for each of two 
stands. In addition, a load signal cell on stand No. 1 
senses thickness variations and provides an overcom- 
pensation signal for the screws at stand No. 2. 

!. Tension regulation of exit thickness variation is 
accomplished by increasing speed of stands No. 4, 5 
and 6 controlled from a rolling force signal derived from 
stand No. 4. There are load cells under the bottom 
backup rolls at stand No. 4 to measure the roll separat- 
ing force. The rolling force existing at the time the head 
end enters stand No. 6 becomes a reference for roll force 
deviation. Deviations of any kind in the direction of an 
increase in rolling force cause magnetic amplifiers in the 
speed regulating circuits at stands No. 4, 5 and 6 to 
produce a proportional speed increase. 

Circuits are also provided which may limit any speed 
increase to ten per cent and limit maximum speeds to 
values below the correct settings of stand motor over- 
speed trip devices. A rolling force decrease with respect 
to head end value (negative deviation) will cause no 
speed change and therefore avoid changes which might 
cause loss of tension and looping between stands. 

As an alternate arrangement load cells under the 
bottom backup rolls at stand No. 5 may be connected 
in place of those at stand No. 4. Rolling force deviations 
will simultaneously cause speed changes at stands No. 
5 and 6 and alternately at stand No. 6 only. 

5. Bar level temperature compensation is provided. 
The control measures the temperature at a fixed dis- 
tance from the head end of the slab before it enters the 
finishing stand. This temperature is then compared 
with a reference temperature. If the temperature dif- 
ference from the reference is from 20 to 40 F it causes 
screws of all stands to move up or down by one tem- 
perature correction increment. 

6. Mill drift compensation control integrates the 
delivered thickness of the strip through the use of the 
exit x-ray thickness gage. If the average thickness is 
outside the preselected tolerance, the screws are ad- 
justed. 

The results of the operation from this mill have been 
excellent and quality has been markedly improved and 
deviations in gage, etc., have been minimized. 

It is reported that a planetary hot mill is under con- 
struction for an integrated steel plant in Switzerland 
which will roll material up to 40 in. wide and 4/% in. 
thick, turning out steel strip and plates at a rate of 70 
tons per hr in gages as light as 0.063 in. This mill will 
join similar units at Atlas in Canada, two in England 
and the one in Italy now in operation. 

Automatic control is being extensively applied to 
primary mills. The new 46-in. bloomer at South Works 
of United States Steel is being thus equipped, as is also 
the new bloomer at the Duquesne Works. 
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Inland Steel Co.’s new completely automatic slabbing 
mill went into operation during the year. Basically the 
mill operates as follows when full automation is selected: 
Pressing a button initiates reading for the first pass. 
The edger and horizontal rolls are moved to punched 
position, and side guards are moved to extreme out 
position for preparing the mill to receive the first ingot. 
The ingot approaches the mill on the run-in tables under 
manual control. Initiating the pass advance pushbutton 
starts the mill and table rolls forward at entry speed to 
receive the ingot. 

Hot mill detector No. 1 sees the ingot first and moves 
the side guards from the extreme out position into the 
punched position. These are electrically tied in with the 
edgers which aline themselves automatically to the 
edger settings. A hot metal detector stops the table rolls 
if side guards have not reached their punched position. 
\nother hot metal detector initiates mill acceleration in 
both directions and stops the mill on even-numbered 
Passes. 

Another hot mill detector is used to stop the mill on 
the odd-numbered passes and to initiate mill slowdown 
on even-numbered passes. Another hot metal detector is 
used for positioning the ingot over the manipulator 
fingers when manipulation is required after an odd pass. 
Still another detector is used to position side guards in 
extreme out position preparatory to receiving the next 
ingot. With the same card in the reader, activating the 
pass advance button sets horizontal mill at desired 
opening and vertical mill at 40 in. 

One of the disadvantages of the operation which had 
to be considered was irregulority of ingot temperatures 
from the pits. So it was thought necessary to set up two 
sets of cards, one with drafting practice commensurate 
with good soaking pit practice and the other with lighter 
drafting allowing for somewhat colder, unevenly heated 
ingots. However, it was found such a job to prepare 
these cards that it was decided to start the mill with 
but one set and depend entirely on a good job of heating. 
Then it was found that manual operation of the mill 
when handling improperly heated ingots was so la- 
borious and slow that the rollers soon developed a 
practice of returning poorly heated ingots to pits with- 
out the slightest hesitancy. 

Since only one man is operating the mill, it was also 
necessary to install a crash button which, when de- 
pressed, stops all activity on the mill if a cobble takes 
place. 

The mill rolled its first ingot on October 27, 1958, by 
punched card under semiautomatic operation. After 
initial operations, it was necessary to redo the cards 
several times, until finally a fourth series of cards was 
found to give satisfactory operation. 

Operating experience has also shown that the auto- 
matic manipulation of the ingot or slab is the greatest 
problem and apparently has a slight time disadvantage. 
Manual manipulation is probably as much as three 
seconds faster per 90-degree turn than the automatic 
nethod. The more rapid manual manipulation is a re- 

ilt of the operator’s ability to anticipate the slab or in- 
(ot position throughout the entire manipulation pro- 
edure. Work is under way to initiate changes, involving 
ew circuits and sensing devices, that should result in an 
utomatic manipulation that should be more rapid than 
iapual operation. 
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An effective method for improving gage across steel strip is 
through the use of radiant burners strategically located 
across the face of the top roll. By adjusting the burners, 
contour of roll is changed to improve strip gage. 


The new 140-in. slabbing mill at Lukens Steel Co. is 
believed to be the first American plate mill which will 
use water delivered at pressures as high as 1500 psi to 
descale slabbed ingots. The spray head?rs are fed by two 
split case, multi-stage, 1600-psi pumps delivering water 
at the rate of 1000 gpm. The headers are mounted close 
to the upper and lower work rolls and, like the rolls, are 
controlled by the serewdown drive to keep the nozzles a 
uniform distance from the slab whatever its gage may 
be. 

The ingot buggy on the new 140-in. plate mill is 
rather unusual in that it has a set of arms which are able 
to lay an ingot down in either direction. The buggy 
travels at speeds up to 500 fpm. 

Algoma Steel Corp. put into operation in February, 
1959, a rather unusual bloom and plate mill. This mill is 
designed to have sufficient capacity and power to meet 
the blooming requirements of the steel plant and, with 
interchangeable roll sets, can produce a substantial 
tonnage of high quality steel plate. 

The mill can produce plate up to 104 in. wide, up to 
34 in. thick with a rolled length of 80 ft. Plate is rolled 
from slabs rather than direct from ingots. The mill can 
also produce slabs, blooms and various types of blanks 
for beams and other special sections. 

The mill is a single-stand reversing unit which is used 
two-high for blooms and four-high for plate. Blooming 
rolls are 46 in. diam, 114 in. long with three edging 
passes. The four-high mill consists of 53 x 114-in. 
backup rolls and 38 x 114-in. work rolls. The mill is 
driven by two 4000-hp d-c motors at 40/80 rpm, and has 
a capacity of 150 to 350 tons per hr when rolling ingots 
and 40 to 120 tons per hr when rolling plate. 

A new rolling mill to produce steel plates wider than 
any now available will be built by the United States 
Steel Corp. at Gary. The new facility is designed as a 
combination 160 and 210-in. wide plate mill, and the 
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Rollers on this new roller-straightener can be quickly and 
easily adjusted to straighten a wide variety of beam sizes 
and weights. 


mill will have provisions for rolling and flattening at 
either width. It will be capable of rolling single plates 
weighing as much as 60,000 Ib. This mill will replace a 
160-in. plate mill built at the Gary Works in the First 
World War. Construction is scbeduled for completion 
early in 1962. 

\ forward step in tandem cold mills will be taken in 
the new unit being built for the Youngstown Sheet and 
Tube Co.’s Indiana Harbor Works. This will be the 
first six-stand, four-high cold mill. It will produce 46- 
in. Wide strip at speeds up to 7250 fpm. Roll face is 
52 in. Coils will run up to 80 in. maximum outside diam- 
eter and weigh over 62,000 Ib. 

All six stands will have twin drives, with each work 
roll driven. A total of 34,900 hp will be applied to the 
mill, probably the largest power application for a cold 
reducing unit. 

\n application of old time sheet rolling practice is 
being used by Alan Wood Steel Co. on cold finishing 
mills. This involves the use of radiant gas burners to 
heat and expand the top rolls to give more uniform strip 
thickness. By using radiant gas burners it is possible to 
get quick response thus permitting closer control. The 
mill has nine gas burning units spaced across the top 
roll, 3 to 4 in. from the face. When uneven gage is 
detected, the burners are ignited where necessary to 
expand the low spots on the roll. As a result strip is held 
to within 0.0002 in. of nominal thickness. In the burner 
the combustion is confined to the refractory cups and 
the flames thus do not touch the roll, eliminating the 
possibility of soot on the steel. 

\n interesting concept in rolling mill operation is in- 
dicated by the new 40-in. sendzimir mill which has been 
ordered by the Granite City Steel Co. It is a very pow- 
erful unit with 6400 hp. In operation it is expected that 
this mill will increase production capacity for Granite 
City by enabling them to operate their tandem mill at 
higher than average speeds. When strip is rolled to the 
present lighter tinplate gages on the tandem mill, the 
average speed is lower than when gage out of the last 
stand is thicker than this final gage. Coils thus rolled 
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on the tandem mill will in turn be given a final pass 
on the sendzimir mill to final tinplate gage. 

Another consideration for this mill is that it could 
later be used in producing some of the future thinner 
gages contemplated for timplate such as 0.004 in. in- 
stead of the current lower limit of about 0.007 in. 

A new shear line introduced during the year is spe- 
cially designed to give flexible operation in a small 
package unit. The line can handle coiled metal in most 
thicknesses and in any width. A feature of the line is an 
electronic control which can change the length of the 
cut practically instantaneously without slowing down or 
starting the line. Automatic programming is also avail- 
able and can be made part of the line. 

An electronic surface measurement device, consisting 
of a pulse generator on the exit pinch rolls and an elec- 
tronic counter to control the length of the cut insures 
accuracy. The operator reads in the length of cut by 
means of pushbuttons on the standard equipment. 

The standard line will consist of a roller leveler, a 
cutoff press, a shear die and a coil holder. Initial designs 
built bave production speeds up to about 200 fpm when 
cutting lengths of 4 ft and over. 

An interesting eight-stand continuous billet mill is 
being built for the Esch, Luxembourg, plant of ARBED. 
This mill is divided into two groups, one consisting of 
two horizontal and two vertical stands arranged al- 
ternately, and the other of four horizontal stands. The 
mill’s schedule permits roll passes to be of uniform de- 
sign, and thus all eight stands can be powered by one 
motor. The electrical and hydraulic equipment allow 
each stand to be moved into a fixed pass line. All 
stands are designed to take extremely short downtimes 
when changing over the roll sets. The mill is scheduled 
to go into production early in 1960. 

The new 10-in., 23-stand, 3-strand rod mill at the 
Kansas City plant at the Sheffield Div. of Armco Steel 
Corp. started operation on June 15. The mill was built 
at a cost of about $10,000,000 and can operate at speeds 
up to 6500 fpm. The mill starts with 1000 to 1800-lb, 
10-ft long, 234 to 35¢-in. square billets. Final reels will 
coil 1000 to 1800 lb of rod. Sheffield becomes the second 
mill in the country to coil continuous rods of that 
weight. One feature which helps attain the high speed 
are special roller twist guides after No. 1, 3 and 5 finish- 
ing stands. 

The mill is so designed that, if a cobble occurs, photo- 
electric equipment starts automatic operation of the 
crop and cobble shears, chopping the cobbled rod into 
short lengths. The shearing operation can also be started 
by an operator on the mill before the bar reaches photo- 
electric signaling devices. The total drive horsepower on 
the mill is 11,500. 

Bars in coils up to 2100 Ib which will be about the 
heaviest produced in the industry will be available with 
the modernization of the 10-in., No. 4 bar mill at the 
Gary Steel Works of United States Steel Corp. When the 
modernization is completed, the mill will have 16 stands 
and roll at a design speed in excess of 2000 fpm. Com- 
pletion is scheduled for the third quarter of 1960. 

The Wisconsin Steel Div. of International Harvester 
Co. has under construction a new $12,000,000 merchant 
mill. This is to be a 14-stand, continuous bar mill, of « 
new design for the United States. 

The new mill will consist of six 16-in. stands and fot 
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14-in. stands to be followed by four 12-in. finishing com- 
bination mill stands which can be changed within min- 
utes from horizontal to a vertical setup, avoiding twist- 
ing of material. The mill will also have a 350-ft long 
long skew roller type cooling bed. 

The mill is designed for a product mix including 
rounds, squares and other bar products, as well as 
angles, channels and merchant sections, flats and spring 
steel. Completion is scheduled for the second quarter of 
1960. 

A European designer has developed a machine which 
ean automatically bundle bars. The machine will bundle 
bars into packages weighing from 110 to 660 Ib. Bundle 
diameter and length of bar may be varied within given 
limits. In operation the material to be bundled is en- 
tered between two arms which carry the tying wire. It is 
unnecessary for the wire to be placed around the bars 
previous to completing the bundle. Bundling the bars, 
twisting the wire and cutting off the finished bundle are 
carried on in quick succession, with each individual 
operation partially overlapping the next in time se- 
quence, 

A new grinding method to form and redress passes in 
rod mill rolls has been developed. The new method is a 
wheel forming and dressing process which has been used 
previously primarily for precision thread and form 
erinding. Multiple grooves and forms can be ground 
simultaneously in a single operation. The grinding wheel 
is dressed to the desired contour by a hardened steel or 
carbide roll having the same profile as that desired on 
the work piece. In a recent demonstration, a new rod 
mill finishing roll, 11 in. in diameter and 20!4-in. barrel 
length, was mounted between centers and steady rests 
on a multi-form grinding machine. Roll hardness was 
about 85 shore. The grinding wheel was profiled to 
grind eight. passes on 5¢-in. centers for finishing No. 5 
rod. Each pass was 0.217-in. wide x 0.075-in. deep with 
a 0.116-in. radius at the bottom. The grinding wheel was 
New method of forming rolls is an extension of wheel form- 
ing and dressing process used for precision thread grinding. 


= L & 


merit 


‘ron and Steel Engineer, January, 1960 


|. CENTERING 


INITIATED BY 
CARD PUNCH 





& 


2. TURNING CLEARANCE 








INITIATED BY 
CENTERING NULL OR 
TURN PUNCH 


3. LIFT 


INITIATED BY 
TIME DELAY 





4, LOWER FINGERS 


is 


5. FINAL POSITIONING 


—— INITIATED BY 
NEARLY OUT POSITION 
—__.._ ‘OF ~RIGHT SIDEGUARD 


INITIATED BY 
MAXIMUM FINGER LIFT 





For automatic programming careful studies of each step of 
the various operations must be made. Schematic shows 
manipulation of an ingot from edge to flat. 


driven at 1300 rpm or 7800 fpm surface speed with a 
sulphur base oil mixture circulated for cooling. Ap- 
proximately 14 minutes were required per plunge for 
forming eight passes on the new roll. Four plunges com- 
pleted the 30 passes on the roll body requiring about 70 
minutes for grinding and indexing. Redressing a used 
roll only takes about 40 minutes. The profile of the 
grinding wheel retains sufficient accuracy for about 20 
plunges. It is then redressed by an automatic device 
mounted on the grinding machine directly above the 
grinding wheel. 

While this grinding process is faster than the con- 
ventional turning method, a marked advantage will 
come from the use of harder mill rolls, for the rolls 
which were ground in this demonstration are practically 
impossible to turn. 

Several mills in Europe are using betatron gages to 
inspect extra heavy sections such as blooms, and metal 
up to 20 in. thick can be inspected on the fly. Inspec- 
tion can also be made on hot billets. One obvious ad- 
vantage of such a gage is that it can be used to locate 
the pipe in a bloom when shearing, thus insuring re- 
tention of a maximum amount of good steel. 

An eddy current method for nondestructive testing of 
tubing is being used at the Damascus Tube Co. This is 
a multiple frequency electromagnetic unit with modula- 
tion analysis. The equipment is able to separate flaws 
from other background noises caused by nonharmful 
variations in the tube. This unit completely scans every 
tube and the entire periphery is examined inside and’out 
through the wall, for the full tube length. If a flaw is 
discovered the equipment signals the inspector by 
either sounding an alarm, lighting lights and the flaw 
location is marked by a dye. 

A new machine announced during the year is called a 
vertical multi-roller radial flow turning machine. It is 
claimed that it can produce such items as thin-walled 
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steel tube 80 in. in diameter and 30 ft long with thick- 
nesses as little as 0.015 in. in one piece without any 
welding. The unit operates on somewhat the same prin- 
ciple as flow turning lathes. The new machine cold flows 
metal under heavy pressure foreing it into predeter- 
mined shapes. 

\n unusual new metal-working technique being used 
on aluminum is that of lateral impact extrusion. Most 
conventional extrusion units produce extrusions as a 
result of metal flow up around a punch down into a die 
or a combination of the two. With the lateral impact ex- 
trusion, the metal flow can take place outwards at any 
angle from the direction of the impact stroke. 


FINISHING 


Some of the important finishing developments were 
in the field of coatings which can be economically 
applied to strip for such desirable properties as appear- 
ance, texture, corrosion prevention, elimination of 
painting, maintenance, ete. In general these develop- 
ments involve application of various plastics or alum- 
inum as the coating agent on a continuous, production 
basis. 

Announced by National Steel Corp. is a process 
which will bond a highly decorative abrasion-resistant 
plastic coating to strip steel. The product can be sub- 
jected to the same end product forming operations as 
uncoated steel. This frees the manufacturer from en- 
gaging in painting and finishing operations. The steel 
can be predecorated in any color and any pattern that 
can be photographed, such as wood grain, leather, 
marble or other special effect patterns. The coating is a 
transparent polyester plastic material. 

National is in production in widths up to 32 in., and 
new facilities were under construction which would 
make 48-in. wide material available to the industry 
before the end of 1959. In the operating cycle, coils are 
fed from one of two tandem uncoilers and then welded 
to the previous coil. The steel goes through a 5-tank 






























washing, treating and drying section in which the first 
tank is an alkali cleanser; tank two a hot water rinse: 


Embossing roll is used to produce pattern in vinyl-coated 
steel. 


tank three a metal treating pressure spray and immer- 
sion; tank four a room-temperature water rinse; and 
tank fivea chromic acid rinse. From this preparation 
section the coil travels through a vertical dryer. It is pre- 
heated, the coating which is in sheet form is applied, and 
the strip goes through a dual oven at curing temperatures 
of 300 to 600 F, depending on the gage of the metal and 
the speed of the operation. When the coil emerges from 
the dual oven, the protective coating on the reverse 
side has been cured and an adhesive-type coating on 
the decorative side is “tacky” in preparation for the 
application of a plastic decorative film. This film is fed 
from immediately below the dual-oven to the pressure 
rolls. A laminated coating is the final product. The 
strip then goes through a cooling section at a tempera- 
ture just below freezing, and this is the final operation 
of the process. 

The United States Steel Corp. also announced a 
vinyl-coated steel sheet. This material is made on a 
new line at the Irvin Works in almost any finish needed, 
from that of linen to leather, in either sheets or coil. 
The process involves curing and bonding of liquid 
plastisols to the steel in a continuous mill coating 
process. Prior to cooling, the coating can be embossed 
with any texture that can be engraved on a printing 
roll. The vinyl is produced in controlled thicknesses 
varying from 0.008 to 0.020 in. as specified. The product 
is available as vinyl-coated steel sheets in 18 to 32 gage 
up to 52 in. wide in coils, cut lengths and on either cold 
rolled, nongalvanized or galvanized steels. 

In the U.S. Steel process the cold rolled or galvanized 
sheets or coils are fed into a cleaning unit where all 
traces of foreign materials are removed, the strip then 
goes into a electrochemical treating unit where a slight 
etching of the surface occurs and a slight chemical 
deposit is made. The next step is to roller coat the sheet 
with a thin film of thermo-setting adhesive and the 
strip then passes over another roller coater where a 
suitable primer material is applied to the reverse side 
of the sheet as a corrosion protection. This step can be 
eliminated if not required by the customer. The adhesive 
and the reverse surface protection are then simultane- 
ously cured in an oven. The liquid vinyl] is then applied 
by a reverse roller coater and is heat-cured on the steel 
to produce a permanent bond. While still hot, the steel 
strip passes through embossing rolls where the texture 
is impressed in the vinyl. After cooling the product is 
either coiled or cut to length. 

The successful development in the laboratory of a new 
vacuum “plating” process for depositing an adherent, 
decorative and corrosion resistant coating of pure 
aluminum on a wide range of base metals was an- 
nounced during the year. These ductile, nonporous 
coatings may be anodized to give excellent wear 
resistance as well as attractive color. 

A large steel corporation signed a license agreement 
for the process to be used for vacuum coating aluminum 
on steel sheet for cans and other products. This alumi- 
num coating process can be applied in thicknesses up 
to 0.004 in, 

Armco Steel Corp. announced plans to install a new 
565-ft long zine coating line at Middletown. This will 
practically double the plant’s capacity for coated steel. 
The new line is scheduled to start operation at the end 
of 1960 and will be able to coat strip steel 72-in. wide at 
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Universal-Cyclops put into operation a modern annealing and pickling line for stainless steel strip at their Coshocton plant. 


a speed of 300 fpm. The total capacity will be about 30 
tons per hr. 

In addition, an existing zine coating line will be 
converted to the production of aluminum-coated steel. 
These new installations are being made in response 
to the very heavy demand for coated grades of steel. 

A recent development is the perfection of a plastic- 
coated steel pipe which will stand handling and weather 
abuse, and provide a corrosion resistant product. 
The secret is a new sealing material which bonds the 
plastic permanently to the steel. This product is more 
economical than conventional steel pipe wrapped with 
tape in the field. The new coating process has been put 
into production at Republic’s Youngstown pipe mill. 

An airless spray unit, a cone spray coater, was 
designed to be integrated into production lines for 
applying mill type protective coatings—pigmented 
and unpigmented—on pipes, tubes, bars, angles and 
other shapes. Heat and pressure, and not air, accom- 
plish the atomization. The use of timed spray cycles 
and synchronously adjustable spray heads reduce 
overspray to the point that direct recirculation to the 
feed system is not required. No recirculation means no 
loss of solvent, no premature oxidation and no con- 
tamination. 

Inland Steel is installing high speed annealing and 
tinning lines. The cleaning and annealing line will 
process coils up to 48,000 lb in weight from the new 
tandem mill at Inland and will operate at speeds up to 
1250 fpm, handling the complete range of tinplate 
gages up to a maximum width of 48 in. 

The electrolytic tinning line will be of the vertical 
acid type. It will process the same coils that are handled 
by the annealing line, and will also operate at speeds 
up to 1250 fpm. The line incorporates a number of 
features new to the acid type tinning process, such as 
secondary material recoiling facilities at the entry end, 
edge trimming unit in the line, entry and exit loop 
storage towers, improved cleaning and pickling tanks, 
double recoilers and a complete shearing and classifying 
section in the delivery end. A by-pass and uncoiler 
arrangement will also permit operation of the shearing 
and classifying section while coils are being produced 
on the line. 

It is claimed that a combination reflow system 
regulates tin coating better than previous units. 
The unit has conduction heating to supply base heat 
to the strip and a minimum of 30 to 35 per cent of the 
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total power is applied as induction heating. The in- 
duction heating portion supplies a concentrated block 
of power to heat the tin above its melting point thus 
producing a sharply defined flow line and also acts as a 
vernier adjustment on the whole system. 

Based on the tests already made, this system will 
compensate for a number of previous equipment dis- 
advantages. The ability to produce and regulate the 
position of the flow line is a prime prerequisite for the 
control of the two alloy layers, for the quality of these 
lavers is a function of the temperature at which the 
strip is quenched, which in turn is a function of the 
distance or time elapsed from the flow line to the 
quench tank water level. 

The first full seale combination reflow system is 
presently being designed for installation on a 1500-fpm 
ferrostan line. The control is designed so that as line 
speed is changed, the amount of conduction and in- 
duction heating is automatically varied so that the 
correct amount of heat is applied to the strip at the set 
speed. Once set up for the proper percentages of induc- 
tion and conduction heating, the control will auto- 
matically maintain the proper position of the flow line 
with respect to the quench tank water level and, there- 
fore, control quality of the alloy. Lines which are 
already equipped with 100 per cent conduction heating 
can be readily converted to this more effective com- 
bination system by adding the required percentage of 
induction heating and modifying the existing control 
so that the proper percentages of conduction and indue 
tion are maintained. 

Calstrip Steel Corp. is now in production with the 
first continuous annealing and pickling line on the 
West Coast for processing cold rolled stainless steel 
strip. The primary function of this new anneal-pickle 
line is the processing of stainless strip for automotive 
trim, air frame components. quality plumbing and 
hardware items. 

An automotive producer has done extensive work on 
developing a ultrasonic method for detecting imper- 
fections in body sheets. The unit developed can scan 
sheet steel at speeds up to 375 fpm and can be integrated 
into the production line. A conventional ultrasonic 
scanning unit is used with a special head 17 in. in diam- 
eter. The head uses two quartz crystals for transmission 
and pickup of the high frequency sound. 

The unusual feature is that the crystal probes at a 
30-deg angle to the steel surface and this angle is 
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This shear line design provides for flexibility and for auto- 
matic operation. 


critical in getting proper results. A fluid coupling be- 
tween the head and the steel surface is obtained with a 
conventional hydraulic fluid in’ the recirculating 
system. A special technique is used to maintain the 
fluid coupling without interruption, and this is an 
important factor in getting the higher scanning speeds. 

Higher speeds were also redesigned into the elec- 
tronic system for faster scanning, pickup and interpre- 
tation of the sound waves. Along with the unit, a paint 
spray device located above the sensing unit is used to 
spot defects 

\nother ultrasonic setup has been used in an instal- 
lation to speed up bar pickling. A cog type conveyor 
moves the hot rolled rounds through a bath which is 
agitated by ultrasonic transducers. The ultrasonic 
Waves cause agitation which removes scale quickly and 
uniformly and permits continuous processing. It is 
claimed that a single bar can be pickled in such an 
activated solution in less than three minutes compared 
with almost 30 minutes in a statie bath. 

(nother method of 
through the applieation of a recently developed double 


improving scalebreaking is 


processing-roll, expanding-mandrel-type processing un- 
eoiler. In addition to being a scalebreaking unit, the 
uncoilers have received acceptance in the steel industry 
for their ability to open tightly wound coils from the hot 
strip mill, handle heavier coils up to 72,000 lb and 
operate at speeds up to 2500 fpm. Features of the design 
are a hydraulically-expanded payoff mandrel and heavy, 
hydraulically-operated, box-type side guides. 


FURNACES AND CONTROLS 


Fast heating practices are features of some soaking 
pits recently installed. One example is the six batteries 
of 18 new pits at the Indiana Harbor Works of Inland 
Steel Co. The controls on these pits are so designed that 
when cold ingots are charged, the pit operator can set a 
predetermined accelerated heating program by means 
of a timer on the central control panel. Extra fuel is 
supplied during the period of fast heating which drives 
pit temperatures to an accelerated control point. 
Metallurgical conditions set this point and it can also 
be re-established. Upon reaching this point, fuel is cut 
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back and the pits are returned to normal control tem- 
perature for the remainder of the soak period. Heat-up 
time is reduced and ingot production is increased. 

The soaking pit installation which serves the new 
53-in. blooming mill at U.S. Steel’s South Works has 
many novel and unique features. Because of the amount 
of blast furnace gas available, it was decided to use a 
regenerative type pit. Perhaps the most interesting 
feature is the so-called U-fired design, in which the flues 
are on the same side of the pit hole proper and firing is 
in a horizontal U. 

The design is such that it permits a ratio of pit area 
to building area about double that of the standard 
regenerative design and about equal to that of a modern 
recuperative design. The stack system also provides 
individual pit draft control. Excellent circulation is 
maintained by the change in direction of the gases in the 
pit proper, and full-off and full-on firing practices. 

This installation consists of nine blocks of three holes 
each, with each hole 10 x 16 ft-9 in. giving a total of 4500 
sq ft of hearth area. The pits are arranged in two rows 
on each side of the pit building with five blocks on the 
mill side of the building and four on the opposite side. 
The pits are so designed that it is possible to enrich the 
blast furnace gas with natural gas if and when neces- 
sary. 

Twelve new soaking pits were installed at Lukens. 
Each pit is 17 ft-9 in. deep, 25 ft-6 in. long, and 11 ft-6 in. 
wide, big enough to hold up to 180 tons of steel ingots. 
Each pit can handle individual ingots standing 10! ft 
high, measuring 40 in. thick and weighing up to 61 tons 
a piece. 

Each pit is one-way fired with horizontal jets of 
flame 10 ft long which clear the tallest ingots with a 
minimum space of 3 ft-6 in. between the ingot top and 
the center of the flame. The pits are designed to fire both 
natural gas and bunker C oil. Metallic recuperators re- 
duce the temperature of the waste gas from about 1600 
F down to 600 F. 

The soaking pit crane, believed to be the largest of its 
type ever built, is a 75-ton stiff-leg unit. With a varied 
charge, the pits have been producing an average of six 
tons per hr per pit from a cold charge and require an 
average of less than 1,500,000 Btu per ton. 

An interesting development in furnace rolls is a ce- 
ramic coated roll with a refractory coating. Experience 
for several years at Allegheny Ludlum’s Brackenridge 
works shows that these rolls eliminate some of the build- 
up which is so detrimental to silicon strip as the strip 
goes through the normalizing furnace. 

In August it was announced that the United States 
Steel Corp. would increase alloy steel plate heat-treating 
capacity for the 160-in. plate mill at the Homestead 
District Works. This will involve a second continuous 
quenching and tempering facility for the heat treatment 
of such alloy steel plates as “‘T-1” steel. The new line 
will be almost identical to the original facility which is 
already in operation. 

A furnace recently built at the Sparrows Point plant 
of Bethlehem Steel has some interesting features. It is a 
five-zone furnace which can be operated as a three-zone 
furnace for maximum efficiency at slow heating rates, 

or with a high preheat zone temperature for fast heating 
or quality heating and maximum soaking. Where the 
conventional furnace usually suffers a delay after a 
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sustained mill shutdown because of the inability to fire 
fuel as soon as the mill begins rolling, a five-zone furnace 
could be fired almost right away. In operation, these 
furnaces have given quality heating at rather high ton- 
nage rates. 

A major improvement in continuous annealing fur- 
naces is jet cooling. It is claimed that this will give in- 
creased furnace output with as much as a 30 per cent 
reduction in floor space required for the annealing sec- 
tion of a typical continous cleaning and annealing line. 
The design employs a number of self-contained, inde- 
pendent units, each with its own 60-cycle, motor-driven 
blower and heat exchanger which forces high-velocity 
cooled gases against and perpendicular to each strip 
surface. The jet units are made readily accessible for 
simple maintenance and for flexibility of operation. 

A $6,000,000 continuous cleaning and annealing line 
was installed at Wheeling Steel Corp.’s plant in York- 
ville, Ohio. This is a 360-ft long production line, which in 
normal operation has about 3100 ft of strip in process 
from payoff reel to recoiler, moving at speeds from 500 to 
1200 fpm. The unit has an eight-pass jet cooling system 
as contrasted to a 30- to 36-pass conventional water- 
wall system. In the fast cool section, it has 54 jet cooling 
units which circulate protective atmosphere gas which 
reduces the strip temperature from 900 to 250 F. Ca- 
pacity is 21,000 net tons per month when operating 20 
turns per week. 

Another new continuous annealing technique is used 
in a stainless strip unit which gives controlled tempera- 
tures up to 2100 F. Hanging vertically, the strip heats 
and cools without touching a roll surface. This unit is 
tied in with a sendzimir mill for producing strip, at a 
maximum strip speed of 50 fpm. It can handle strip 
0.001 to 0.020 in. thick and 8 to 26 in. wide. A rec- 
tangular shape gas-fired vertical muffle is used and the 
strip is equidistant from a radiating muffle-wall over its 
entire width. 

\utomatie strip tension control is a feature on the 
continuous annealing lines at the Vandergrift Works, 
United States Steel Corp. As a result of this control, 
breakage of strip has been reduced. The control is a 
pheumatic system in which the tension is regulated by 
using a floating or dancer roll which is supported by an 
air cylinder and actuated by a recorder-controller sys- 
tem. The tension is selected on a manual loader, or ten- 
sion set point. Signals are sent to a tension recorder and 
to a computing relay which actuates the air control 
valves to increase or decrease tension. 

A new continuous vacuum furnace which may be fuel 
fired or electrically heated is designed to handle strip on 
a continuous basis. Vacuum can be kept down to a 
micron and below. The materials enter and leave 
through a mercury seal. A laboratory prototype is being 
rebuilt to accommodate strip up to 4 in. wide and up to 
0.030 in. thickness. 

A practical industrial instrument to directly measure 
liquid and gas flow in pounds was announced during the 
vear. This is a simple low-maintenance device which 
measures the weight of flowing fluids within one per cent 
over wide ranges of flow rate, pressure, temperature and 
density. It is able to do this without additional measure- 
ments and corrections for these variables. 

Some of the features upon which the meter is based 
include a small gyroscope which directly and automati- 
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New soaking pits at Lukens Steel are designed to handle 
large ingots. 


cally totalizes the flow, and a flow-rate sensor consisting 
of a constant-speed impeller and a stationary turbine 
arranged for axial flow. The impeller gives a twist to 
the fluid stream and the fixed turbine straightens the 
stream. The amount of torque exerted on the turbine 
when removing the twist is proportional to the mass rate 
of flow. The gyroscope integrates this torque with re- 
spect to time, and the output is continuously summed 
up on a cyclometer dial in pounds. The instrument is 
able to operate from an unregulated power supply with- 
out any appreciable effect on the meter accuracy. 

A large eastern steel mill ordered what may be the 
industry’s first solid state (magnetic amplifier) combus- 
tion control system to be installed on a two-zone slab 
heating furnace. Control will include zone temperature, 
Jet cooling is a feature of the $6,000,000 cleaning and an- 
nealing line at Wheeling Steel’s Yorkville works. 
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zone fuel-air ratio, furnace pressure, recuperator tem- 
perature balance and air pressure controls. 


MATERIALS HANDLING 


During the year two all-aluminum, welded overhead 
cranes were delivered to a Navy installation for heavy 
duty service. It is believed that these are the first to be 
fabricated for use outside of the aluminum or crane 
manufacturing industries. They are of 102-ft span with 
a 45-ton main hoist and 5-ton auxiliary hoist. Aluminum 
was used in practically all components of the crane. 

The justification for the installation was increased 
capacity without expensive changes in the existing 
craneways and supports. These cranes which now have 
a capacity of 45 tons could have had capacities only up 
to 20 tons if they had been built of steel because of run- 
way limitations. Thus an additional 25 tons was gained 
by the aluminum design. 

What is believed to be the world’s largest overhead 
aluminum erane, rated at 150 tons, was installed at 
the Reynolds Metal's plant near Sheffield, Ala. 

Increased consideration is being given to the use of 
alternating current oh cranes, even for steel mill serv- 
ice where direct current has long been the basic power 
supply. Reflecting this trend, the revisions to the pres- 
ent AISE crane specifications will probably have an 
a-c specification section. Such specifications have been 
drafted. Advances in a-e controls over the past few 
vears have been such that a-c cranes can be built which 
are as easy to handle and which can be spotted as ac- 
curately as d-c units. Justification for a-e or d-c thus 
will largely depend on the availability of the a-e or d-e 
power. One disadvantage with a-e drives is that the a-e 
motors may be more subject to severe transient cur- 
rents induced in the system by bouncing of collector 
shoes. In addition, few a-c motors are as rugged as the 
AISE mill motor. 

Increasing adoption of conveyor belts for transport- 
ing materials over appreciable distances is indicated by 
several plans during the year. One important proposal 
was for a conveyor belt system which would transport 
ore from Cleveland’s lakefronts to steel plants along the 


This 150-ton aluminum crane is one of the largest alumi- 
num designs ever built. 





Cuyahoga River. Such a belt could furnish ore to 
American Steel and Wire Div. of United States Steel, 
Republic Steel and Jones & Laughlin Steel Corp. The 
proposed belt would handle from 6000 to 8000 tons of 
ore per hr. 


MECHANICAL 


The interest shown a few years ago in the develop- 
ment of nuclear power or generation of power by nuclear 
methods has greatly abated. Current work is primarily 
being done by concerns who are working on projects to 
become familiar and to develop know-how in the field, 
and also on development projects which have some sort 
of government subsidy and backing. In a few instances, 
peculiar local conditions may make applications practi- 
cal. However, the steel industry’s interest in such plants 
is limited primarily to keeping a watchful eye on de- 
velopments which may be of some future interest to the 
industry. 

One thing which has come out of the studies and 
which also has probably held back future work is better 
knowledge on the cost of developing and building plants. 
As an example, nuclear fission plants are estimated to 
have a first cost of up to $350 per kw compared with 
probably under $185 for conventional coal-fired plants. 
Capital costs run up to $0.008 per kwhr or double that 
of the conventional plant and fuel costs run up to about 
$0.004 per kwhr compared with between $0.002 and 
$0.004 for conventional coal fired. Thus the over-all 
cost of nuclear fission power would run up to $0.012 
per kwhr compared with from $0.005 to $0.008 for 
coal-fired. These estimates are based on a 200,000- 
kw central station. 

The first large seale nuclear power plant, a 60,000-kw 
unit, to go into operation was at Shippingport, Pa., in 
December, 1957. It has been in steady operation since 
that time. The first full scale privately financed nuclear 
plant, and one of the largest in the world, is being built 
by the Commonwealth Edison Co. and an associated 
group. It will be located at Dresden, Ill., and will have 
a capacity of 180,000 kw. This plant will use a boiling 
water reactor with a slightly enriched uranium dioxide 
pellet core. Primary steam will be produced at 1000 psi 
and secondary steam at 500 psi. Testing was scheduled 
for late in 1959 with the plant in regular operation by 
the summer of 1960. 

The Consolidated Edison Co. of New York is building 
a 275,000-kw plant at its own expense at Indian Point, 
N. Y. This plant is a pressurized water type with two 
novel features. The reactor will be a thorium converter 
in which a blanket of thorium -232 will surround highly 
enriched uranium core. As a result, uranium-233 will be 
produced from the thorium and this will in turn fission 
to produce heat in the later stages of the life of the fuel 
charge. The plant will use a superheater heated by fuel 
oil to raise steam temperature to 1000 F to give greater 
efficiency. 

Under construction near Monroe, Mich., on Lake 
Erie is the Enrico Fermi station which will produce 
100,000 kw with steam at 740 F and 600 psi. This plant 
is being constructed under the AEC Power Reactor 
Demonstration program, but is primarily financed by 
the Power Reactor Development Co., a nonprofit or- 
ganization of 23 other companies. Power will be supplied 
to the Detroit Edison Co.’s distribution unit. This plant 
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A new 125,000-cfm blast furnace blowing unit for U. S. 
Steel Corp’s South works will derive its energy from blast 
furnace gas. 


is scheduled to get into operation in late 1960. 

A large gas turbine blower unit is being installed at 
the South Works, United States Steel Corp. A great 
deal of interest is being centered on this unit. Shop test 
results indicated that the more conventional steam 
turbines may find it a great deal of competition. This 
particular unit is designed to supply 125,000 cfm of air at 
pressures up to 35 psig. The over-all operating field of 
the unit has been shown to be wider and better than 
originally anticipated. As a result, the unit may be 
capable of operating through the entire pressure and 
flow range without needing external blowing controls. 

On March 12, the Texas Co. put into operation the 
first fully automatic computer-controlled industrial 
process. This is used to operate a 1800-bbl-per-day 
polymerization unit at Texaco’s Port Arthur, Tex., re- 
finery. A desk-size digital computer is used for the plant. 
Texaco hopes the computer will increase the plant’s 
efficiency by 6 to 10 per cent. Two others were scheduled 
for start up before the end of the year, both with the 
same type computers. One of these is a plant for the 
B. F. Goodrich Chemical Co. which will produce vinyl 
chloride at Calvert City, Ky. The other is a chemical 
plant for Monsanto Chemical Co. 

In the unit built for Monsanto Chemical Co., an 
electronic digital computer is used for direct, on-line 
control of the over-all process. Through the use of the 
computer, the company plans to get maximum pro- 
ductivity from its plant investment at a minimum 
operating cost. This is being done by continually moni- 
toring the process conditions, making numerous cal- 
culations, and then automatically adjusting the controls 
for optimum results. 

Along with computer control of over-all plants, a 
number of developments and improvements were also 
announced during the year on the numerical control 
of machine tools, which included a number of new 
machines and expansion of methods on machine tools. 

One new development in machine tooling is a com- 
plete line of electrical discharge machines which can be 
used to suit almost any spark-machining needs. This 
line indicates that at least one company believes that 
this is now a conventional machining method. 

In the line of new materials, a very interesting de- 
velopment is a new family of very high strength nickel 
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alloy steels. These have been nominally identified as 
25 per cent nickel steels, which can achieve unique 
properties by simply air cooling from heat treating 
temperatures. Yield strengths in excess of 250,000 psi 
with elongations up to 10 per cent and over 20 per cent 
reduction of area are obtainable in section thicknesses 
where such high strength properties were not heretofore 
attained. Maximum hardness in excess of 67 Rockwell 
C can also be obtained. 

These new steels possess excellent cold forming 
characteristics after a simple annealing treatment which 
consists merely of air cooling from solution temperature. 
In this condition, they have a yield strength in the 
order of mild steel. The high strength properties are 
obtained without liquid quenching which means that 
intricate parts can be fabricated to close tolerances 
while the steel is in its soft annealed condition, and they 
can then be hardened to high strength levels without 
appreciable distortion. The steels are also weldable in 
the hardened condition without preheat. 

The patent application indicates that the inclusi 
of aluminum and titanium in specified ranges make the 
steels responsive to both precipitation and martensitic 
hardening. By a combination of these hardening mecha- 
nisms in proper sequence and through appropriate 
control of time and temperature during heat treatment, 
the properties can be controlled over a broad range. 

Another new steel was announced by scientists at 
the Ford Motor Co. They are able to raise strengths of a 
modified 4340 alloy steel into the 400,000 to 500,000-psi 
range and at the same time maintain good ductility. 
This is done by extremely heavy mechanical working 
in the 800 to 1050 F range, followed by transforming to 
martensite and tempering. 


Smoke-free stacks in foreground at Jones & Laughlin’s No. 
4 open hearth shop show effectiveness of electrostatic pre- 
cipitator installed as first phase of air pollution abatement 
program at the Pittsburgh works. 





135 





Among the new materials for which there should be 
many important applications are foamed metals. The 
foaming process can give a material that weighs as 
little as one-tenth the solid metal. With some materials 
the foamed metal can float. Foaming is caused by 
mixing chemicals with the molten metal. 

It is reported that manganese steel castings can now 
be hardened by the blast produced by an explosive 
process which avoids the plastic deformation accom- 
panying the conventional hardening processes of pres- 
sing or hammering. The explosive method produces 
deeper hardening than that attainable by cold deforma- 
tion of the newly cast part, or while .t is in service. 
It is not the impact itself which causes the desired 
properties, but the shock waves which do the work. 
These shock waves transform the soft, ductile austeni- 
tic steel by stressing it internally and thereby making 
it strong, tough and wear-resistant. 

\ new material has been selected by the National 
\eronautical and Space Administration for use in test 
capsules for the man-in-space program. This is a family 
of compounds which are applied like paint to reduce 
and control the temperature of materials or instru- 
ments which may be subjected to intense heat. The 
product dissipates heat by vaporizing in the same 
manner that dry ice vaporizes. With the new products, 
the temperature of sublimation can be accurately pre- 
determined over a wide range of values and, therefore, 
the material cannot only provide protection from heat 
but keep the temperature of the object being protected 
at a specified figure. Because it is sprayed on, it can be 
applied to any shape structure and requires no expen- 
sive molds or forms. This product may have an impor- 
tant effect on the development of steels for high tem- 
perature uses, 

\ new class of polyerystalline ceramics has been 
developed which has high heat resistance and trans- 
lucency. They are important because they can with- 
stand temperatures which are far above the point at 
which superalloys of metals melt. They can also with- 
stand temperatures that would oxidize such metals as 
tungsten and molybdenum. Full-scale production of the 
new material is still a year or more away. 

It is believed that this is the first polyerystalline 
material made from powders which has been able to 
transmit light. Physically, these materials resemble 
sapphire and ruby gem stones. The secret of making the 
material is the removal of microscopic pores or bubbles 
that are normally found between the crystals of alumi- 
num oxide and ceramic materials. By eliminating these 
pores (once thought impossible), it is possible to read 
through a sheet of the material when it is laid flat on a 
piece of paper. It is believed that it may be possible to 
develop these materials so they may be somewhat 
ductile. 

Graphite may find new uses as a result of means to 
produce it in a flexible textile form. A new process con- 
verts organic textile forms directly to graphite with a 
purity in excess of 99.9 per cent. In the production 
process, a fiber or fabric is graphitized by electrically 
heating it to a temperature approaching 5400 F. In 
this thermo-chemical conversion, the crystalline strue- 
ture of the material is changed to that of a graphite 
similar to that of a manufactured graphite used for 
electric furnace electrodes. Since graphite has no melt- 
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ing point, the resulting material may find many appli- 
cations. Graphite also has the peculiar property that 
it gets stronger at higher temperatures. 

Another interesting new material is a special ad- 
hesive which can be used to bond joints in railroad track. 
The technique for freezing joints with the material has 
been tested for two years on railroads in the United 
States and Canada. The material is not affected by the 
elements and can be used in both hot and cold climates. 

The adhesive is first spread on the bearing surfaces 
of the joint bars by manual means. The gap-filling 
properties of the compound compensate for irregulari- 
ties on the bearing surfaces. The material thus freezes 
the joints and keeps them from opening up and pro- 
vides a smooth butt joint between the rails. Slippage 
tests conducted with 132-lb rail joined with the ad- 
hesive show it has more than four times the tensile 
strength of the unbonded assembly, or 250,000-psi 
tensile strength against 60,000 psi for an ordinary 
bolted joint. The adhesive is a thermosetting material 
which is mixed on the spot and cures at atmospheric 
temperatures, but curing can be accelerated by heating. 
Crane rail joints are a possible application. 

The plasma jet which was described as a new develop- 
ment last year has received a great deal of attention for 
application and development work. A modified plasma 
jet is also now being investigated at the National 
Bureau of Standards for use as a high-energy source for 
spectrochemical analysis. Operating on direct current 
of 15 to 20 amp, the plasma jet device can produce tem- 
peratures up to about 13,400 F. At these temperatures 
a solution is vaporized and the elements excited to emit 
spectra not ordinarily obtained from lower temperatures 
with chemical flames. The major constituents of stain- 
less steel samples can be determined with a two per cent 
coefficient of variation. 

The plasma jet concept involves heating a gas stream 
to extremely high temperatures by constricting an elec- 
tric are passing between two electrodes. The hot ionized 
gas comprising the are plasma emerges through an 
opening in the cathode as a flame-like jet, which gives 
the device its name. 

Other developments in the plasma jet are units which 
will produce temperatures as high as 30,000 F. A 
process which harnesses these temperatures now makes 
it possible to produce shapes and coatings from high 
temperature materials that have been practically 
unworkable by conventional means in the past. 

A new welding development is a gas-shielded metal 
are process called the dip transfer process. The method 
is applied to welding mild and low alloy steels in all 
positions that have posed problems in the past. The 
older conventional consumable electrode welding 
method in an atmosphere of inert gas does a good job, 
but for the lower cost steels it is comparatively expen- 
sive. An improvement on the process aimed particularly 
at economy was the use of less expensive carbon dioxide 
inert atmospheres but, although this method will reduce 
welding costs, there are several disadvantages from the 
use of carbon dioxide. One of these is that the highly 
oxidizing nature of CO, at are temperature causes 
losses of critical elements within the electrodes. If a 
very short are length were not maintained, a large 
amount of weld metal was spattered outside the weld 
area and wasted. 
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With the new dip transfer process the metal is trans- 
ferred entirely by a wiping action at the time of a short 
circuit, rather than being projected through an are 
stream. The short circuits are caused by the electrode 
dipping into the weld pool and occur at a very steady 
rate, as high as 200 contacts per second. The result is a 
pulsing are rather than the open, stable are used in the 
more conventional techniques. The pulsing are occurs 
with a relatively low are voltage and only with a power 
supply which has the value of inductance that will 
properly regulate the rate of rise and decay of the 
current. 

A report from a large research institute indicates that 
ultrasonic vibrations may be combined with conven- 
tional welding to improve the joining of metal. By 
vibrating the metal at the site of the weld, stronger 
weld joints may result. This is due to the fact that the 
surface tension of molten metals is reduced permitting 
a more intimate metal-to-metal contact. Gas bubbles 
which may weaken the weld are driven out. 

Another ultrasonic seam-welding process combines 
passing the metals to be welded between two wheels 
connected to ultrasonic transducers. The experimental 
unit has been used successfully to seam-weld thin sheets 
of steel, copper, silver and certain alloys. 

Many more applications are being found for powder 
lancing in steel mill operations. The powder lance goes 
one step beyond the oxygen lance in that a highly oxidiz- 
able metallic powder is entrained in and intimately 
mixed with the oxygen stream as it enters the lance pipe. 
The lance thus generates greater heat through the com- 
bustion of metallic powder and the resulting piercing 
and cutting actions are primarily melting phenomenon 
rather than burning or oxidization. 

As a result, the powder lance readily pierces and cuts 
nonoxidizing material such as firebrick and concrete, 
and can thus lend itself to many construction opera- 
tions in the plant. The process can also be successfully 
applied to many other steel mill problems. The powder 
is a specially blended mixture of about 85 per cent iron 
and 15 per cent aluminum by weight. 

The steel industry is continuing its program to clean 
the air in many steel plant areas. At the Homestead 
Works of U.S. Steel, the new electrostatic precipitators 
in the open hearth shop went into operation during the 
vear. These units will handle 1,100,000 cfm of hot 
gases and are expected to remove better than 97 per cent 
of the particulate matter. An interesting feature of this 
particular system is the use of a single main flue for 
gases from all eleven open hearths in shop No. 5 through 
the electrostatic precipitators. Some twelve precipi- 
tators are used for this project. 

In 1959 Jones & Laughlin Steel Corp. authorized the 
installation of seven electrostatic precipitators to clean 
the smoke from the open hearth shop at the Pittsburgh 
Works of the Jones & Laughlin Steel Corp. The cost of 
this program is estimated at about $9,000,000. One 
precipitator, already in operation at this plant, was used 
as a basis for the design of the additional units. Pre- 
cipitators will be designed to remove 98 per cent of the 
particulate matter from the stack gases under normal 
conditions. They will be equipped with automatic 
rapping units, and will use a drag-scraper bottom in- 
stead of the conventional hoppers for the collected dust. 

Fabrication was also completed during the year for 
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an electrostatic precipitator for a new sinter plant at 
Tennessee Coal & [ron Division’s unit at Birmingham, 
Ala. This precipitator is designed to clean exhaust gases 
at a rate of 433,000 cfm. 

The question of several years ago as to whether oxy- 
gen is worthwhile in steel plant operations has long 
since been answered. Under present conditions, it is no 
longer a question of whether to use oxygen but is 
enough oxygen available to do what is desired. As a 
result there has been a constant program of new oxygen 
plants throughout the steel industry. However, there 
seems to be a trend away from the company-operated 
plant and to the construction by the oxygen supplier of 
large oxygen producing units which are operated by the 
supplier on a combination product sale and lease basis. 

During the first quarter of 1959 the steel industry 
consumed an average of over 391 cu ft of oxygen per ton 
of steel produced, over twice the consumption in 1957. 
About one-third of this oxygen was used in the open 
hearth. 

The next step as oxygen becomes available will be its 
use in the production of pig iron. The 500-ton-per-day 
oxygen plant at the Duquesne Works has shown that the 
production rate of ferromanganese in the blast furnace 
can be increased 40 per cent and the coke rate decreased 
25 per cent when the blast is enriched to 32 per cent 
oxygen. The case for oxygen is not as favorable for 
basie iron production as for ferromanganese, but with 
many companies approaching the use of fully bene- 
ficiated ore burdens such usage may yet prove economi- 
eal. 

For the first time in the oxygen generating industry, 
two axial compressors, working in series and in tandem 
through a speed-increasing gear, will be used to produce 
oxygen. The compressors will be installed at U. 8. 
Steel’s Duquesne Works with the oxygen being piped 
also to Edgar Thomson, Homestead and National 
Works of U.S. Steel. One of the axial units is an eight- 
stage machine, equipped with a full adjustable stator 
vane control. This unit will be directly connected to a 
22,640-hp steam turbine and will operate at 4350 rpm. 
The other unit, a seven-stage machine, will run at 7250 
rpm. In combination, the units are rated at 125,000 cfm 
of inlet air at 14.3 psi, 95 F, and the final system pressure 
will be 98.4 psi. 

It is reported that a $1,000,000 plant will be built to 
supply oxygen for the open hearths of Youngstown 
Sheet and Tube Co.’s Campbell Works at Campbell, 
Ohio. Initial capacity of the plant will be about 100 
tons daily, but this can be increased to 500 tons. 
Approval of a zoning change is needed before the pro- 
ject can go ahead. 

Another plant to be built is a 500-ton-a-day unit at 
Great Lakes Steel Corp.’s Ecorse, Mich. site. This will 
supplement four smaller plants already in operation 
with a combined capacity of 100 tons per day. It is 
expected that some 80 per cent of the oxygen produced 
in the new plant will be used in the open hearth and 10 
per cent for mechanized scarfing. 

Other new major oxygen producing facilities for the 
steel industry include a 500-ton-per-day oxygen plant 
at Cleveland which will furnish oxygen to the Jones & 
Laughlin Steel Corp.’s Cleveland Works primarily for 
the new basic oxygen furnace installation. J & L is also 
getting a 340-ton-per-day plant for the Pittsburgh 
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Works to be used primarily in the open hearth there. 

Weirton Steel Co. will benefit from a new unit pro- 
ducing 650 tons per day to be used in blast furnaces and 
open hearth furnaces. Weirton at the present time has 
a 525-ton-per-day plant plus a small unit. 

\ new 130-ton-per-day, automatically-operated oxy- 
ven producing plant is blowing oxygen into the 14 open 
hearth furnaces of the Middletown Works of Armco 
Steel. This unit was part of a program to Increase pro- 
duction at this plant. 

\ new oxygen plant went into operation at Luken 
Steel’s Coatesville Works. This unit is capable of pro- 
ducing 110 tons of high purity oxygen per day. Most of 
this will be used in open hearth and electric furnace 
steelmaking. Although the new oxygen plant is designed 
for automatic, unattended operation, a superintendent 
has been permanently assigned to the unit, to make 
regular inspections and oversee maintenance. A unique 
control system enables the plant to automatically pro- 
duce oxygen at a rate required by the steel plant opera- 
tions 

A rather interesting lubrication procedure has been 
tried by Acme Steel. Extensive work has been done on 
the testing of various types of water soluble oils. For 
practical reasons, they try to use the same rolling oil 
in all their mills. Also, they have been able to use the 
rolling solution in several of the cold mills as a lubricant 
for the work roll bearings as well as the couplings and 
spindle carriers. In a sendzimir mill, the rolling solution 
is also used as a lubricant for the backup bearings. 
\eme has found that proper usage and maintenance of 
the solution are extremely important, particularly in 
regard to the correct per cent of emulsion, pH of the 
emulsion and cleanliness of the emulsion. It is necessary 
to keep the pH above 7.4 to eliminate difficulties with 
emulsion separation; and iron content of the rolling 
solution is kept below 0.1 per cent by weight in order to 
maintain strip cleanliness. 


Lukens Steel’s new 140-in. plate mill is driven by two 
5000-hp, 40/80-rpm motors. 


¥ 
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ELECTRICAL 


Modern electrical systems now being installed in the 
steel industry are based on a number of relatively new 
components and design ideas. These are as follows: (1) 
use of static controls; (2) the sensing of product charac- 
teristics in the process; (3) card programming of proc- 
ess and use of digital control; (4) use of data accumula- 
tion systems for providing necessary information for 
plant accounting and operation; and (5) the use of in- 
line computers for over-all control and programming 
of the process. 

One advancement which may prove of great advan- 
tage in the control of electrical drive systems is the use 
of a digital pulse comparison technique. A crystal oscil- 
lator is used as a source of pulses serving as a pattern or 
reference signal. A pulse generator which is attached to 
the shaft of a drive motor generates pulses which indi- 
cate the speed of the motor. The output of the pulse 
generators is compared with the reference in suitable 
circuitry, and any resultant error is used as an input toa 
magnetic amplifier to excite the generator field to change 
voltage on the motor and thus change its speed. 

One rather unique device for the generation of pulses 
from the pulse wheel is a ferrite wheel with magnetized 
spots on its periphery which is attached to a revolving 
shaft whose speed is to be measured. A pickup head 
yields a pulse type output as the wheel revolves. This 
unit has a transistor amplifier. Such speed signal equip- 
ment has advantages over tachometers because more 
precise counts of the speed can be obtained without 
using brushes, commutators, etc. In the future, use of 
such pulse comparison techniques should result in more 
precise regulation of speed and position for steel mill 
drives. 

Although a large number of computer controls are 
being installed, they are being applied to some single 
vnit of a production department rather than to entire 
departments. In fact, there is probably no rolling mill 
whose detailed rolling schedule can be selected, much 
less optimized, by a computer or by mechanical means, 
although in some units the machines can print the 
schedule after a human being has made the selection. 

There is, however, thorough coverage of payroll sys- 
tems and cost accounting. There are also systems for 
entering sales orders for company level reports, pur- 
chasing, or warehouse inventory billing, etc. There have 
also been a few jobs done on analyzing processing data, 
such as analysis of possible blast furnace burdens and 
the various metallurgical factors in the quality control 
programs. 

An example of the type of system in operation is one 
which has been going at Fairless for about three years. 
This starts with the manual conversion of the incoming 
sales order item to punched card form. The order back- 
log decks which are thus created are used first to carry 
out the process of formal order acceptance, and then to 
prepare periodically most of the recurring analyses of 
product mix and mill loading. From these analyses come 
most of the production planning control reports, both 
for the plant and for company headquarters. As a re- 
sult of these analyses, information is provided on which 
the company may base new commitments as orders 
accumulate. 

It should be noted, however, that this does not in- 
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clude any machine origination of delivery commitments 
nor of facility loading patterns. The machine simply 
records and displays for inspection what the schedule 
clerk has determined manually. 

It is reported that several rather elaborate computer 
controls were sold during the year. One of these is be- 
lieved to be for the hot strip mill at MeLouth Steel, a 
second on Youngstown Sheet and Tube Co.’s sinter 
line, a third will be on the new annealing line for J. & L. 
In addition, several units are being built for tinning lines. 

A development on crop shears for hot strip mills is 
expected to result in appreciable savings. A mill unit 
in which this equipment has been installed expects sav- 
ings in excess of $100,000 a year. The equipment 
consists of a crop cut detector which determines the 
optimum point on the slab to be sheared, and a control 
which regulates the shear knife to the point selected. 
The cut can be made within plus or minus }4 in. of the 
optimum point. 

The crop cut detector is mounted in a protective en- 
closure above the pass line ahead of the crop shear. It 
scans the width of the slab in three places. When the 
width of the front end is one to two in. less than the basic 
width of the slab, a signal to cut is given. The tail ends 
are similarly scanned and another cut signal given. In 
either case, the shear knife travel is positioned to the 
cut point selected. This equipment crops enough to 
eliminate major causes of mill cobbling but only the 
minimum amount. Savings will come from slab tonnage 
saved. 
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Inland Steel Corp. has put into operation at their 
Indiana Harbor Works a gage logging system which 
operates In conjunction with an x-ray thickness gage to 
measure thickness of steel strip and a mill tachometer 
to provide electrical pulses for indicating the number 
of feet of strip steel produced by the mill. An electronic 
unit classifies the thickness of the material, as it is 
measured by the gage, into several tolerances such as on- 
gage, off-gage high, and off-gage low. As steel strip is 
processed, the system accumulates required informa- 
tion. Upon completion of rolling, a complete record of 
the number of feet in the strip, the number of feet of on- 
gage, the number of feet of off-gage, and other strip 
identification data is transmitted by teletype to another 
location on the line where it is printed out for record 
purposes. 

The United States Steel Corp. purchased a new digital 
data system to monitor and log temperatures on sixteen 
soaking pit recuperators at the Fairless Works. The 
information system is made up of a number of modules 
using complete solid state circuitry. Because of the en- 
vironment in which the equipment will perform, there 
are no exposed contacts in the entire system. The ad- 
vantages of the system are reduction of time required 
for routine operations of changing charts, inking pens, 
ete., and a saving of panel space. 

The electrical equipment for the first six-stand 
tandem cold mill at Youngstown Sheet & Tube Co.’s 
Indiana Harbor Plant will give that unit tremendous 
The mill consists of six four-high stands with 


139 


power. 











! ! ! 
































SCREW SCREW SCREW 
CONTROL CONTROL CONTROL 



































| | 














X-RAY 
SCREW }+— REW 
SCRE Wi GAGE 









































#1 


LOOPER 





















SCREW SCREW 
CONTROL CONTROL 
X-RAY 
SCREW SCREW GAGE — 









































































































| | 
| | | 
MOTOR ] I MOTOR] I I MOTOR | | MOTOR 
controt} | RES | conTroL| | REG REG CONTROL] | REG CONTROL 
! ) 
POSITION POSITION POSITION POSITION 
REG REG REG REG 

































































Block diagram shows features of hot strip mill automatic gage control in use at Granite City’s hot strip mill. 


work rolls having a nominal diameter of 23.5 in. and 
backup rolls 56 in. in diameter. Botb rolls have a 52-in. 
face. The horsepower and speeds are listed as follows: 


Motor speed, 


Stand lHdorsepower rpm Gear ratio 
1 2 < 1500 125/375 1.38 to 1 
2 2 < 2500 212/520 1.55 to 1 
3 2 x 2500 212/520 1 tol 
4 4 x 1500 255 /637 1 to 1.1 
5 4 x 1500 225 /637 1 to 1.5 
6 6 X< 1250 300 /635 1 to 1.85 
R 4 x 600 200 / 1000 1 to 1.68 
Total 34,900 


The mill will cold reduce the full range of low carbon 
mild steel sheet and tinplate strip in widths ranging from 
22 to 46 in. maximum. The hot bands will range from 
approximately 0.110 in. down to about 0.074 in. The 
mill will initially produce strip down to about 0.0054 in., 
but ultimately it is expected to produce down to 0.035 
in 

The mill speeds have been selected to provide for a 
No. 6 stand speed range of 3410/7250 fpm with 23.5-in. 
work rolls. Normal tinplate delivery speed should be 
about 6000 fpm. Coil outside diameter will vary from 30 
to 80 in. and maximum coil weights will range up to 1350 
lb per in. of width or a maximum of 62,100 lb per coil. 

The mill will have a 400-cycle magnetic ampiifier 
control with direct magnetic amplifier excitation on the 
stand drive motors as well as on the stand generators. 
In this manner all generator and motor exciters have 
been eliminated. The mill also will have an automatic 
gage control system working from two x-ray gages with 
load cells mounted in the mill stands. 

A high-speed two-stand temper mill rolling at 7000 
fpm was scheduled for start-up late in 1959 at Inland 
Steel Co.’s Indiana Harbor pliant. The control on this 
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mill includes 400-cycle magnetic amplifiers for primary 
generator regulators. The 60-cycle power magnetic am- 
plifiers operate directly in the fields of the main drive 
motors, eliminating power exciters. A redesigned static 
tensiometer, mounted integrally with the mill stand, will 
provide an electric signal proportional to the strip ten- 
sion between stands. The signal will be of such a power 
level that it may be fed directly into a magnetic ampli- 
fier. The extensiometer uses digital equipment in con- 
nection with pulse generators for signal supply and thus 
gives elongation of the strip, which may be used as an 
indication of the amount of temper imparted to the 
strip. 

The nation’s first large reversing hot mill using a 
reversing rectifier power supply went into operation 
early in 1959 at Lukens Steel Co. The 140-in. plate mill 
is powered by a 10,000-hp twin main drive motor and a 
3000-bp edger. Back-to-back ignitron pumpless rectifiers 
provide both motoring and pump-back current for the 
main drive motors with the mill running in either direc- 
tion. The mill also has a highly automated control sys- 
tem. 

Excitation of the mill and edger motor fields supplied 
by three mercury are rectifiers and a matching control 
system is provided by a new static switching and static 
regulating control. 

It was estimated that there was no significant differ- 
ence in first cost between the drive with a reversing 
rectifier power supply and a drive with a flywheel motor- 
generator set, but the rectifier system is expected to 
provide production savings due to reduced maintenance 
and lower power consumption. The power system on this 
mill is also capable of accepting a-c peaks caused by im- 
pact loads on the d-e drives. The rectifiers were built as 
individual components, permitting installation in space 
which would otherwise have been wasted. Since steel is 
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not in both the vertical and horizontal mill rolls simul- 
taneously, the power supply is used to deliver power to 
both motors. 

All three motors are located in the main mill area. 
Integral cooling of motors eliminates the need for a 
motor room adjacent to the mill. A recirculating ven- 
tilating system in each motor includes the necessary 
blowers, filters and heat exchangers to cool the rotating 
machines. 

A completely new transistorized control system was 
designed to take maximum advantage of the unique 
characteristics of the rectifier power supply, and a spe- 
cially designed programming system permits the opera- 
tor to select the degree of automatic operation desired. 
With this control system, the operator can establish 
the amount of draft for each pass, and an automatic 
calculator takes control data programmed by the oper- 
ator and converts it into information usable by the sys- 
tem regulators. The calculator computes the proper 
screw position for each pass, checks and corrects pos- 
sible errors in the screw, checks for errors in the eal- 
culation and checks for contradictory settings that may 
be made by the operator. A noncontact length gage is 
used to measure slabs up to 210 in. in length whenever 
they are “in zone” on the pulpit side of the mill. The 
gage is located above the mill table where it is relatively 
safe from damage during routine rolling. A digital device 
at the operator’s desk provides a visual indication of the 
slab length. 

It is reported that the Steel Co. of Canada, Ltd.’s 
new electrolytic tin unit, which is now under construc- 
tion, will use d-e power converted by silicon rectifiers 
because of operating economies. 

Reflecting increasing demands for power, a large 
electrical manufacturer predicted that the demand for 
industrial, commercial and residential power would re- 
quire the United States’ generating capacity to exceed 
the 1,000,000,000,000 kwhr in 1963. As a result, new 
large units are scheduled through the country. 

In 1959, it was estimated that some 700,000,000,000 
kwhr were generated, some 56,000,000,000 kwhr more 
than the previous year. At the beginning of 1959 
generating capacity of the utility industry was 142,- 
100,000 kw and this increased to about 156,000,000 
kw by the beginning of 1960. 

One company offered the TVA a design for what may 
be the largest steam turbine-generator unit in existence, 
an 800,000-kw unit which would have a capital cost of 
$30 per kw. This would be a cross-compound unit. 
Coupled to the turbines would be two 400,000-kw inner- 
cooled generators, also larger than any previously built. 

A new small atomic device which can generate elec- 
tricity for a year was announced by the AEC early in 
the year. The device is based on the principle that when 
two unlike metals are placed together and exposed to 
heat, an electrical current will flow from one of the 
metals to the other. The new device has two lead 
alloys. The heat comes from a tiny pellet of radioactive 
polonium which is about '4 in. in diameter. In an ex- 
tremely small unit, less than 5! in. in its biggest di- 
mension, it is able to produce some three watts of elec- 
tricity. 

Another similar device is being experimented with by 
the AEC. This is a cesium-uranium thermocouple, which 
also generates electricity direct from heat. In this device 
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the thermocouple is contained in a triple-walled can 
which is lowered into a research reactor. Fission occurs, 
giving off heat, and the heat in turn starts the current in 
the thermocouple. About 25 watts have been developed 
from this unit. 

A number of trends are evident in switchgear design. 
One of these is the increased use of aluminum both in 
conductors and structural members. Aluminum bus 
joints can be properly silverplated and will remain 
sound. When used as an enclosure material, aluminum 
offers good corrosion resistance and is more economical 
than other nonmagnetic material. Another trend is an 
extension of present breaker ratings. Magnetic air 
breakers have recently had kva ratings extended to 1000 
mva, their continuous rating to 3000 amp and interrupt- 
ing times as short as two cycles are available. Metal-clad 
insulations are improving. The recent introduction of 
porcelain bus supports and glass polyester insulation 
provides new landmarks in this development. Outdoor 
metal-clad switchgear is finding more application, since 
it provides all the features of indoor units, with the same 
operating and maintenance facilities. 

A new circuit breaker uses sulphur hexafluoride gas 
for interrupting the are. It is claimed that breakers with 
this gas combine the best features of insulating oil and 
compressed air designs. 

Computers are also being used for transformer design. 


(Please turn to page 145) 


Accumulative curve of main drives over 300 hp shows a to- 
tal as of January 1, 1960, of 8,670,739 hp. Two hundred forty 
motors (517,070 hp) were added in 1959 of which 226 were 
direct current and 14 were alternating current. 
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APPLIED TO ROLLING MILLS IN THE IRON AND STEEL AND ALLIED INDUSTRIES 
DURING 1959 


Horse- 
power 


82228 88 28 8 88888 8 § § sesess 


S888 & 


28 8 8828 2228 


Ss 833 
s 8 


Revolutions 
per minute 


250 
250 


750 
750 


1200 


450 
450 
350 


250 


900 
900 
1190 
1190 
375 
375 
375 
1050 


1050 


975 
975 
975 
875 


360 
360 


360 
360 
250 
200 
200 
250 
690 


200 


340 


300 
300 


1080 
1080 
920 
700 
700 
750 
875 


600 


680 


1400 
1400 


690 
720 


850 
850 
850 
850 


350 
850 


850 
850 
350 


88 
Lond 
uo 


1330 
1330 
1330 
1330 


700 
1000 


1000 
1000 


1000 


Volts 


230 
230 
230 
230 
230 


230 
230 


250 


230 


600 
600 


600 
700 
700 
700 


Fre- 
quency 


Method 
of drive 


Geared 
Geared 


Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 


Geared 


Geared 
Geared 
Geared 
Geared 
Geared 


Geared 


Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 


Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Direct 
Direct 
Geared 
Geared 
Direct 
Direct 
Direct 
Direct 


Geared 
Direct 

Direct 

Direct 

Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 


Direct 
Geared 


Geared 
Geared 
Direct 

Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 


Geared 


Type of mill 


Combination hot & cold reversing mill 


Combination hot & cold reversing mill 


18-In., nonreversing cold mill 


66-In., skin pass mill 

66-in., skin pass mill 

10-In., merchant mill, stand 1 
10-In., merchant mill, stand 2 
79-In., hot strip, downcoiler 
79-In., hot strip, downcoiler 
79-In., hot strip, downcoiler 
54-In., 4-high aluminum mill 


54-In., 4-high aluminum mill 


44-In., hot strip, downcoiler 

44-In., hot strip, downcoiler 

44-In., hot strip, downcoiler 

54-In., tandem cold mill tension reel 

56-In., 
No. 

56-In., 
No. 2 


hot strip, downcoiler mandrel, 


80-In., hot strip, downcoiler 


80-In., hot strip, downcoiler 
11-In., merchant mill, stand 2 
8-In., merchant mill, stand 13 


8-In., merchant mill, stand 14 


8-In., merchant mill, stand 15 


66-In., 2-high temper mill 


No. 6 merchant mill, stand 4 


66-In., temper mill, payoff reel 


26 x 36-In., 2-high brass mill 

66-In., temper mill 

66-In., temper mill 

., skin pass mill, tension reel 

.. Skelp mill revamp, stand 2 

., hot strip mill, vertical edger, E-1 


80-In., hot strip mill, vertical edger, E-2 


80-In., hot strip mill, vertical edger, E-3 
80-In., hot strip mill, vertical edger, E-4 


80-In., hot strip mill finishing scale- 


breaker 

54-In., 2-stand temper mill entry reel 

54-In. 2-stand temper mill entry reel 

5-Stand tandem hot mill shear 

Copper rod rougher mill 

§2-In., 2-stand temper mill entry ten- 
sion device 

52-In. 2-stand temper mill entry ten- 
sion device 

§2-In., 2-stand temper mill delivery 
tension device 


52-In., 2-stand temper mill delivery 


tension device 
48-In., temper mill, stand 1 


48-In., 2-stand temper mill delivery 


tension bridle bottom roll 
48-In., 2-stand temper mill entry ten- 
tion device 


48-in. 2-stand temper mill entry ten- 


sion device 
No. 6 merchant mill, stand 7 


No. 6 merchant mill, stand 8 
No. 6 merchant mill, stand 9 
No. 6 merchant mill, stand 10 


56-In., hot strip mill edger 

56-In., hot strip mill edger 

8-In., merchant mill, stands 3 & 4 

54-In., temper mill reel 

11-In., merchant mill, stand 1 

11-In., merchant mill, stand 6 

11-In., merchant mill, stand 8 

11-In., merchant mill, stand 11 

72-In., 4-high nonreversing aluminum 
cold mill reel 

10-In., merchant mill, stand 10 

10-in., merchant mill, stand 12 

10-In., merchant mill, stand 16 

No. 6 merchant mill, stand 11 


No. 6 merchant mill, stand 12 
No. 6 merchant mill, stand 13 
No. 6 merchant mill, stand 14 


11-In., merchant mill, stand 3 
11-In., merchant mill, stand 9 


66-In., 4-high reversing cold mill ten- 


sion reel 


66-in., 4-high reversing cold mill ten- 


sion reel 


hot strip, downcoiler mandrel, 


Purchaser 


E. |. du Pont de Nemours & Co. Inc. 
Laboratory 

E. |. du Pont de Nemours & Co. Inc. 
Laboratory 

American Screen Co. 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Gary Steel Works, U. S. Steel Corp. 

Gary Steel Works, U. S. Steel Corp. 

Bethlehem Steel Co. 

Bethlehem Steel Co. 

Bethlehem Steel Co. 

Cochran Foil Div., Anaconda Wire & 
Cable Co. 

Cochran Foil Div., Anaconda Wire & 
Cable Co. 

Inland Steel Co. 

Inland Steel Co. 

Inland Steel Co. 

The Youngstown Sheet and Tube Co. 

Republic Steel Corp. 


Republic Steel Corp. 


U. S. Steel Corp. 

U. S. Steel Corp. 

Bethlehem Steel Co. 

Republic Steel Corp. 

Republic Steel Corp. 

Republic Steel Corp. 

Gary Sheet & Tin Mill, U. S. Steel 
Corp. 

Wisconsin Steel Div., International 
Harvester Co. 

Companhia Siderurgica Paulista 

American Brass Co. 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Laclede Steel Co. 

Great Lakes Steel Corp., Div., Na- 
tional Stee! Corp. 

Great Lakes Steel Corp., Div., Na- 
tional Steel Corp. 

Great Lakes Steel Corp., Div., Na- 
tional Steel Corp. 

Great Lakes Steel Corp., Div., Na- 
tional Steel Corp. 

Great Lakes Steel Corp., Div., Na- 
tional Steel Corp. 

Inland Steel Co. 

Inland Steel Co. 

Kaiser Aluminum & Chemical Co. 

Hatfield Wire & Cable Co. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Somisa 

Gary Sheet & Tin Mill, U. S. Steel 


Corp. 
Gary Sheet & Tin Mill, U. S. Steel 


Corp. 

Gary Sheet & Tin Mili, U. S. Steel 
Corp. 

Wisconsin Steel Div., Internationa! 
Harvester Co. 

Wisconsin Steel Div., International 
Harvester Co. 

Wisconsin Steel Div., International 
Harvester Co. 

Wisconsin Steel Div., International 
Harvester Co. 

Acme Steel Co. 

Acme Steel Co. 

Republic Steel Corp. 

Companhia Siderurgica Nacional 

Bethlehem Steel Co. 

Bethlehem Steel Co. 

Bethlehem Steel Co. 

Bethlehem Steel Co. 

Reynolds Metals Co. 


Gary Steel Works, U. S. Steel Corp. 

Gary Steel Works, U. S. Steel Corp. 

Gary Steel Works, U. S. Steel Corp. 

Wisconsin Steel Div., International 
Harvester Co. 

Wisconsin Steel Div., International 
Harvester Co. 

Wisconsin Steel Div., International 
Harvester Co. 

Wisconsin Steel Div., International 
Harvester Co. 

Bethlehem Steel Co. 

Bethiehem Steel Co. 

Cia. Fundidora de Fierro y Acero de 
Monterrey, S. A 

Cia. Fundidora de Fierro y Acero de 
Monterrey, S. A 


Location 


Baltimore, Md. 
Baltimore, Md. 


Chatsworth, Ill. 
Sac Paulo, Brazil 
Sao Paulo, Brazil 
Gary, Ind. 

Gary, Ind. 
Lackawanna, N. Y. 
Lackawanna, N. Y. 
Lackawanna, N. Y. 
Louisville, Ky. 


Louisville, Ky. 


East Chicago, Ind. 
East Chicago, Ind. 
East Chicago, Ind. 
Youngstown, Ohio 
Warren, Ohio 


Warren, Ohio 


Dravosburg, Pa. 
Dravosburg, Pa. 
Steelton, Pa. 
Canton, Ohio 
Canton, Ohio 
Canton, Ohio 
Gary, Ind. 


Chicago, III. 

Sao Paulo, Brazil 
Ansonia, Conn. 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Alton, III. 
Ecorse, Mich. 
Ecorse, Mich. 
Ecorse, Mich. 
Ecorse, Mich. 
Ecorse, Mich. 


East Chicago, Ind. 
East Chicago, Ind. 


Ravenswood, W. Va. 


New York, N. Y. 
Portage, Ind. 


Portage, Ind. 
Portage, ind. 
Portage, Ind. 


Argentina 
Gary, Ind. 


Gary, Ind. 
Gary, Ind. 
Chicago, Ill. 
Chicago, III. 
Chicago, III. 
Chicago, III. 
Riverdale, Il. 


Riverdale, Il. 
Canton, Ohio 


Volta Redonda, Brazil 


Steelton, Pa. 
Steelton, Pa. 
Steelton, Pa. 
Steelton, Pa. 


Cap de Madeleine, Canada 


Gary, Ind. 
Gary, Ind. 
Gary, Ind. 
Chicago, Il. 
Chicago, III. 
Chicago, III. 
Chicago, Ill. 


Steelton, Pa. 
Steelton, Pa. 


Monterrey, Mexico 


Monterrey, Mexico 


Manufacturer 


General Electric 
General Electric 


Westinghouse 
Westinghouse 
Westinghouse 
Genera! Electric 
General Electric 
General Electric 
General Electric 
General Electric 
Reliance Electric & 
Engineering Co. 
Reliance Electric & 
Engineering Co. 
General Electric 
General Electric 
General Electric 
Westinghouse 
General Electric 


General Electric 


General Electric 
General Electric 
General Electric 
Westinghouse 
Westinghouse 
Westinghouse 
Reliance Electric & 
Engineering Co. 

General Electric 


Westinghouse 

Allis-Chalmers 
Westinghouse 

Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 


Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Allis-Chalmers 
Allis-Chalmers 
General Electric 
General Electric 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 


General Electric 
Allis-Chalmers 


Allis-Chalmers 
Allis-Chalmers 
General Electric 
General Electric 
General Electric 
General Electric 
Westinghouse 
Westinghouse 
Westinghouse 
Allis-Chalmers 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 


General Electric 
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Horse- 
power 


wi 


ss 22 2 2 22828 


000 
200 


200 
200 
200 
200 


, 200 


250 


, 250 


250 


000 


8888 8 8 


Revolutions 
per minute 
400/1200 
250/750 
250/750 
400/800 
850 /1000 
90/360 
90/360 
250/1220 
250/1220 
500/1000 
400/970 
400/970 
450/1250 


1200 
300/1400 


300/1400 
300/1400 
575/1140 


150/450 
225/675 
850/1330 
850/1330 


300/1400 
150/375 
600 


300 900 
300 900 
200/1000 
200 /1000 
185 835 
300 /1085 
150/250 
200/600 
117/300 
100/250 
350 500 
250 747 
250 747 
250 660 
350 600 
350/600 
350/500 
350/600 
350 600 
250 /1220 
514 
115/400 
115/400 
125,375 
125/375 


400 1600 
250/750 


250 750 
600 
200/1000 
1000 


180 
580 


225/675 


Volts 


600 


600 
700 
600 
600 


600 
4,160 


600 


750 
750 
750 
750 


750 
750 


750 


750 
750 


700 
750 


750 
750 
750 
750 
750 
600 
600 


600 
600 


Fre- 
quency 
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d-c 
d-c 
d-c 
d-c 


d-c 
d-c 
60 

d-c 
d-c 
d-c 


d-c 


d-c 
d-c 
d-c 
d-c 


d-c 
d-c 
d-c 


d-c 
d-c 
d-c 
d-c 
d-c 
d-c 


d-c 


Method 
of drive 


Direct 


Direct 
Direct 
Geared 
Direct 


Geared 
Geared 
Direct 


Direct 

Geared 
Geared 
Geared 
Geared 


Geared 
Direct 


Direct 
Direct 
Geared 
Direct 
Direct 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Direct 
Direct 
Direct 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Direct 
Geared 
Direct 
Geared 
Direct 
Geared 
Direct 
Geared 
Geared 
Geared 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Geared 
Geared 
Geared 
Geared 
Geared 


Direct 
Geared 


Geared 
Geared 
Geared 
Geared 


Direct 
Geared 


Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 


Geared 
Geared 
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Type of mill 


66-In., 4-high nonreversing aluminum 
cold mill 

10-In., merchant mill, stand 14 

10-In., merchant mill, stand 15 

8-In., merchant mill, stands 9 & 10 

48-In., 2-stand temper mill delivery 
tension bridle top roll 

134-In., plate mill edger 

134-In., plate mill edger 

52-In., 2-stand temper mill eniry reel 
mandrel No. 1 

§2-In., 2-stand temper mill entry reel 
mandrel No. 1 

10-in., skelp mill revamp, stand 6 

10-In., skelp mill revamp, stand 8 

10-in., skelp mill revamp, stand 9 

-_ merchant mill, stands 16, 17 and 

60-in., aluminum foil mill 

48-In., 2-stand temper mill payoff reel 


No. 1 
48-In., 2-stand temper mill payoff reei 
0. 
48-In., 2-stand temper mill tension reel 


11-In., merchant mill, stand 4 

11-In., merchant mill, stand 10 

11-In., merchant mill, stand 12 

10-In., merchant mill, stand 11 

10-in., merchant mill, stand 13 

11-In., merchant mill, stand 5 

8-In., merchant mill, stands 11 & 12 
Wide flange beam mill, finishing stand 
90-in., universal slabbing mill shear 
90-In., universal slabbing mill shear 
11-In., merchant mill, stand 7 

a 5-stand tandem cold mill, stand 


48-In., 5-stand tandem cold mill, stand 
No. 6 merchant mill, stands 5 & 6 


54-In., 2-stand temper mill entry ten- 
sion device 

54-In., 2-stand temper mill delivery 
tension device 

54-In., 2-stand temper mill delivery reel 

110-In., plate mill edger 

110-In., plate mill scalebreaker 

66-In., tandem cold mill reel 

66-In., temper mill, tension reel 

52-In., tandem cold mill tension reel 


52-In., tandem cold mill tension reel 


40-In. sendzimir mill reel 

40-In. sendzimir mill reel 

66-In., 4-stand tandem cold mill reel 
No. 6 Merchant mill, stands 1 & 3 


Wide flange beam mi!l edger 
56-In., roughing mill edger 
48-In., 2-stand temper mill stand 1 


66-in., tandem cold mill, stand 1 
66-In., tandem cold mill, stand 1 
8-In., merchant mill, stands 5 & 8 
54-In., 2-stand temper mill stand 1 
54-In., 2-stand temper mill stand 2 
48-In., 2-stand temper mill stand 2 


§2-In., 2-stand temper mill stand 1 

52-In., 2-stand temper mill stand 2 

§2-In., 2-stand temper mill delivery 
ree 

80-In., hot strip mill scalebreaker 

§2-In., tandem cold mill, stand 1 

52-In., tandem cold mill, stand 1 

52-In., tandem cold mill, stand 1 

52-In., tandem co!d mill, stand 1 

48-In., 5-stand tandem cold mill reel 

67-In., combination reversing cold 
strip & temper mill-reel 

67-In., combination reversing cold 
strip & temper mill-reel 

Billet mill rougher 

§2-In., tandem cold mill reel 

52-In., tandem cold mill reel 

22-In., 2-high, reversing billet mil! 

67-In., combination reversing cold 
strip & temper mill 

67-In., combination reversing 


strip & temper mill 
48-In., 5-stand tandem cold mill, stand 
2 


cold 


48-In., 5-stand tandem cold mill, stand 
48-In., 5.stand tandem cold mill, stand 
48-In., 5-stand tandem cold mill, stand 
56-1. reversing cold mill reel 

56-In., reversing cold miil 


56-In., reversing cold mili 
56-In., reversing cold mill reel 


Purchaser 


Anaconda Wire & Cable Co. 


Gary Steel Works, U. S. Steel Corp. 

Gary Steel Works, U. S. Steel Corp. 

Republic Steel Corp. 

Gary Sheet & Tin Mill, U. S. Steel 
Corp. 

Republic Steel Corp. 

Republic Stee! Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Laciede Steel Co. 

Laclede Steel Co. 

Laclede Steel Co. 

Republic Steel Corp. 


R. J. Reynolds Tobacco Co. 
Gary Sheet & Tin Mill, U. S. Steel 


Corp. 

Gary Sheet & Tin Mill, U. S. Steel 
Corp. 

a Sheet & Tin Mill, U. S. Steel 


orp. 
Bethlehem Steel Co. 
Bethlehem Stee! Co. 
Bethlehem Steel Co. 
Gary Steel Works, U. S. Steel Corp. 
Gary Steel Works, U. S. Steel Corp. 
Bethiehem Steel Co. 
Republic Stee! Corp. 
Algoma Steel Corp., Ltd. 
Bethlehem Steel Co. 
Bethlehem Steel Co. 
Bethlehem Steel Co. 
N. V. Breedband 


N. V. Breedband 


Wisconsin Steel Div., International 
Harvester Co. 
Inland Steel Co. 


Inland Steel Co. 


Inland Steel Co. 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

The Youngstown Sheet and Tube 
Cc 


0. 
The Youngstown Sheet and Tube 
Co 


Granite City Steel Co. 

Granite City Stee! Co. 

Ford Motor Co. 

Wisconsin Steel Div., International 
Harvester Co. 

Algoma Steel Corp., Ltd. 

Republic Steel Corp. 

Gary Sheet & Tin Mill, U. S. Steel 
Corp. 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Republic Steel Corp. 

Inland Steel Co. 

Inland Steel Co. 

Gary Sheet & Tin Mill, U. S. Steel 


Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Stee! Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Great Lakes Steel Corp., Div. Na- 
tional Steel Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Stee! Corp., Div., National 
Steel Corp. 

The Youngstown Sheet and Tube 
C 


0. 
The Youngstown Sheet and Tube 
Co. 


N. V. Breedband 
N. V. Breedband 


N. V. Breedband 


Vancouver Rolling Mills, Ltd., Div. 
Western Canada Steel, Ltd. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Altos Hornos de Mexico, S. A. 

N. V. Breedband 


N. V. Breedband 
N. V. Breedband 
N. V. Breedband 
N. V. Breedband 
N. V. Breedband 
Dominion Foundries and Steel, Ltd. 
Dominion Foundries and Steel, Ltd. 


Dominion Foundries and Steel, Ltd. 
Dominion Foundries and Steel, Ltd. 


Location 


Terre Haute, Ind. 


Gary, Ind. 
Gary, Ind. 
Canton, Ohio 
Gary, Ind. 


Gadsden, Ala. 
Gadsden, Ala. 
Portage, Ind. 


Portage, Ind. 
Alton, Ill. 
Alton, Ill. 
Alton, Ill. 
Canton, Ohio 


Winston-Salem, N. C. 
Gary, Ind. 


Gary, Ind. 

Gary, Ind. 

Steelton, Pa. 
Steelton, Pa. 
Steelton, Pa. 

Gary, Ind. 

Gary, Ind. 

Steelton, Pa. 
Canton, Ohio 

Sault Ste Marie, Canada 
Lackawanna, N. Y. 
Lackawanna, N. Y. 
Steelton, Pa. 
Netherlands 
Netherlands 
Chicago, III. 

East Chicago, Ind. 
East Chicago, Ind. 
East Chicago, Ind. 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Indiana Harbor, Ind. 
Indiana Harbor, Ind. 
Granite City, III. 
Granite City, III. 
Dearborn, Mich. 
Chicago, III. 

Sault Ste Marie, Canada 
Warren, Ohio 

Gary, Ind. 

Sao Paulo, Brazil 
Sao Paulo, Brazil 
Canton, Ohio 

East Chicago, Ind. 
East Chicago, Ind. 
Gary, Ind. 

Portage, Ind. 
Portage, Ind. 
Portage, Ind. 
Ecorse, Mich. 
Portage, Ind. 
Portage, Ind. 
Indiana Harbor, Ind. 
Indiana Harbor, Ind. 


Netherlands 
Netherlands 


Netherlands 
Vancouver, B. C., Canada 
Portage, Ind. 
Portage, Ind. 


Monclova Coahuila, Mexico 
Netherlands 


Netherlands 
Netherlands 
Netherlands 
Netherlands 
Netherlands 
Hamilton, Ontario, Canada 
Hamilton, Ontario, Canada 


Hamilton, Ontario, Canada 
Hamilton, Ontario, Canada 


Manufacturer 


General Electric 


General Electric 
General Electric 
Westinghouse 
Allis-Chalmers 


Westinghouse 
Westinghouse 
Allis-Chalmers 


Allis-Chalmers 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 


Westinghouse 
Allis-Chalmers 


Allis-Chalmers 
Allis-Chalmers 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
Westinghouse 
General Electric 
General Electric 
General Electric 
General Electric 
General! Electric 
General Electric 
General Electric 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Allis-Chalmers 
Allis-Chalmers 
General Electric 
General Electric 
General Electric 
Allis-Chalmers 
Allis-Chaimers 
Westinghouse 
Westinghouse 
Westinghouse 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 


General Electric 
General Electric 


General Electric 
General Electric 
Westinghouse 
Westinghouse 


General Electric 
General Electric 


General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 


General Electric 
General Electric 
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ELECTRIC MOTOR DRIVES THREE HUNDRED HORSEPOWER AND OVER 
(Continued) 


Revolutions 
per minute 


200/485 
200/485 
200/485 
200/485 
300 600 
300, 600 
225/470 
150/370 
225/450 
225/450 


225/450 


125/375 
125/375 
125/375 
125/375 
212/520 
212/520 
212/520 


212/520 
415 830 


Volts 


12, 
12, 


750 


750 
750 


Fre- 
quency 


d-c 
d-c 
d-c 
d-c 
d-c 


Method 
of drive 


Geared 
Geared 
Geared 
Geared 
Geared 


Geared 
Geared 
Direct 

Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 


Geared 
Geared 
Geared 
Geared 


Geared 
Geared 
Geared 


Direct 
Direct 
Direct 
Direct 
Geared 
Direct 
Direct 
Geared 
Geared 


Geared 


Geared 
Geared 
Direct 
Direct 
Direct 
Geared 
Direct 
Direct 
Direct 
Direct 
Geared 
Geared 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Geared 


Geared 


Direct 
Direct 
Direct 
Direct 
Geared 


Geared 
Geared 
Geared 
Geared 


Direct 
Geared 
Geared 
Direct 
Direct 
Direct 
Direct 
Direct 
Geared 
Geared 
Geared 
Geared 


Type of mill 


66-In., tandem cold mill, stand 2 

66-In., tandem cold mill, stand 2 

66-In., tandem cold mill, stand 3 

66-In., tandem cold mill, stand 3 

48-In., 5-stand tandem cold mill, stand 
4 


48-In., 5-stand tandem cold mill, stand 
66-In., 4-high reversing cold mill 
60-In., 2-high reversing aluminum cold 
66-In., 4-stand tandem cold mill, stand 
es-in., 4-stand tandem cold mill, stand 
66-In., 4-stand tandem cold mill, stand 
es in., 4-stand tandem cold mill, stand 
66-In., 4-stand tandem cold mill, stand 
68-In, 4-stand tandem cold mill, stand 
66-In., 4-stand tandem cold mill, stand 
66-In., 4-stand tandem cold mill, stand 
62-In., tandem cold mill, stand 2 
52-In., tandem cold mill, stand 2 
52-In., tandem cold mill, stand 3 
52-In., tandem cold mill, stand 3 
52-In., tandem cold mill, stand 2 


52-In., tandem cold mill, stand 2 
52-in., tandem cold mill, stand 3 
52-In., tandem cold mill, stand 3 
48-In., 5-stand tandem cold mill, stand 


5 
48-In., 5-stand tandem cold mill, stand 
52-In., tandem cold mill, stand 4 
52-In., tandem cold mill, stand 4 


52-In., tandem cold mill, stand 4 
52-In., tandem cold mill, stand 4 
§2-In., tandem cold mill, stand 5 
§2-In., tandem cold mill, stand 5 
56-in., hot strip mill rougher 
110-In., plate mill 

110-In., plate mill 

66-In., hot strip mill, stand F-1 
§2-In., tandem cold mill, stand 5 


52-In., tandem cold mill, stand 5 


§2-In., tandem cold mill, stand 6 
§2-In., tandem cold mill, stand 6 
56-In., reversing mill rougher 

56-In., reversing mill rougher 

40-In., sendzimir mill 

90-In., universal slabbing mill edger 
56-In., reversing hot strip mill rougher 
56-In., reversing hot strip mill rougher 
44-In., slabbing mill 

44-In., slabbing mill 

66-In., hot strip mill, stand F-2 

66-in., hot strip mill, stand F-3 

66-In., ho: strip mill, stand F-4 

66-In., hot strip mill, stand F-5 

48-In., hot strip mill reversing rougher 
56-In., hot strip mill, stand F-3 

56-In., hot strip mill, stand F-4 

56-In., hot strip mill, stand F-5 
80-In., hot strip mill, rougher No. 1 


80-In., hot strip mill, rougher No. 2 


134-In., plate mill 

134-In., plate mill 

46-In., blooming mill 

46-In., blooming mii! 

66-in., 6-stand hot strip finishing mill, 
stand 1 

66-In., 6-stand hot strip finishing mill, 
stand 2 

66-In., 6-stand hot strip finishing mill, 
stand 3 

66-In., 6-stand hot strip finishing mill, 
stand 4 

66-In., 6-stand hot strip finishing mill, 
stand 5 

4-High reversing hot mill 

56-In., hot strip mill, stand 1 

56-In., hot strip mill, stand 6 

Wide flange beam mill roughing stand 

90-In., universal slabbing mill 

90-In., universal slabbing mill 

56-In., hot strip mill, stand 2 

56-In., hot strip mill, stand 3 

56-in., hot strip mill, stand 4 

56-In., hot strip mill, stand 5 

80-In., hot strip mill reversing rougher 

80-In., hot strip mill, finishing stand 1 


Purchaser 


Companhia Siderurgica Paulista 
Companhia Siderurgica Paulista 
Companhia Siderurgica Paulista 
Companhia Siderurgica Paulista 
N. V. Breedband 


N. V. Breedband 


Cia. Fundidora de Fierro y Acero de 
Monterrey, S. A 
Aluminum Co. of Canada 


Ford Motor Co. 
Ford Motor Co. 
Ford Motor Co. 
Ford Motor Co. 
Ford Motor Co. 
Ford Motor Co. 
Ford Motor Co. 
Ford Motor Co. 


Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

The Youngstown Sheet and Tube 


Co. 
The Youngstown Sheet and Tube Co. 
The Youngstown Sheet and Tube Co. 
The Youngstown Sheet and Tube Co. 
N. V. Breedband 


N. V. Breedband 


Midwest Steel Corp., Div., National 
Stee! Corp. 

Midwest Steel Corp., Div., National 
Steel Corp. 

The Youngstown Sheet and Tube Co. 

The Youngstown Sheet and Tube Co. 

The Youngstown Sheet and Tube Co. 

The Youngstown Sheet and Tube Co. 

Bethlehem Steel Co. 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Midwest Steel Corp., Div., National 
Steel Corp. 

Midwest Steel Corp., Div., National 
Stee! Corp. 

The Youngstown Sheet and Tube Co. 

The Youngstown Sheet and Tube Co. 

Republic Steel Corp. 

Republic Steel Corp. 

Granite City Steel Co. 

Bethlehem Stee! Co. 

Crucible Steel Co. of America 

Crucible Steel Co. of America 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Companhia Siderurgica Paulista 

Acme Steel Co. 

Crucible Steel Co. of America 

Crucible Steel Co. of America 

Crucible Steel Co. of America 

Great Lakes Steel Corp., Div. Na- 
tional Steel Corp. 

Great Lakes Steel Corp., Div. Na- 
tional Steel Corp. 

Republic Steel Corp. 

Republic Steel Corp. 

Crucible Steel Co. of America 

Crucible Steel Co. of America 

Ford Motor Co. 


Ford Motor Co. 
Ford Motor Co. 
Ford Motor Co. 
Ford Motor Co. 


Interprovincial Steel Corp., Ltd. 

Republic Stee! Corp. 

Republic Stee! Corp. 

Algoma Steel Corp., Ltd. 

Bethlehem Steel Co. 

Bethlehem Stee! Co. 

Republic Steel Corp. 

Republic Steel Corp. 

Republic Steel Corp. 

Republic Steel Corp. 

U. S. Steel Corp. 

Great Lakes Stee! Corp., Div, Na- 
tional Steel Corp. 


Iron and Steel Engineer, January, 1960 


Location 


Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Netherlands 


Netherlands 
Monterrey, Mexico 
Kingston, Canada 
Dearborn, Mich. 
Dearborn, Mich. 
Dearborn, Mich. 
Dearborn, Mich. 
Dearborn, Mich. 
Dearborn, Mich. 
Dearborn, Mich. 
Dearborn, Mich. 
Portage, Ind. 
Portage, Ind. 
Portage, Ind. 
Portage, Ind. 
Indiana Harbor, Ind. 


Indiana Harbor, Ind. 
Indiana Harbor, Ind. 
Indiana Harbor, Ind. 
Netherlands 


Netherlands 
Portage, Ind. 
Portage, Ind. 


Indiana Harbor, Ind. 
Indiana Harbor, Ind. 
Indiana Harbor, Ind. 
Indiana Harbor, Ind. 
Sparrows Point, Md. 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Portage, Ind. 


Portage, Ind. 


Indiana Harbor, Ind. 
Indiana Harbor, Ind. 
Warren, Ohio 
Warren, Ohio 
Granite City, III. 
Lackawanna, N. Y. 
Midland, Pa. 
Midland, Pa. 

Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Sao Paulo, Brazil 
Riverdale, tl. 
Midland, Pa. 
Midland, Pa. 
Midland, Pa. 
Ecorse, Mich. 


Ecorse, Mich, 


Gadsden, Ala. 
Gadsden, Ala. 
Midland, Pa. 
Midland, Pa. 
Dearborn, Mich. 


Dearborn, Mich. 
Dearborn, Mich. 
Dearborn, Mich. 
Dearborn, Mich. 


Regina, Sask., Canada 
Warren, Ohio 
Warren, Ohio 

Sault Ste Marie, Canada 
Lackawanna, N. Y. 
Lackawanna, N. Y. 
Warren, Ohio 
Warren, Ohio 
Warren, Ohio 
Warren, Ohio 
Dravosburg, Pa. 
Ecorse, Mich. 


Manufacturer 


Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Genera! Electric 


General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 


Westinghouse 
Westinghouse 
Westinghouse 
General Electric 


General Electric 
Westinghouse 
Westinghouse 


Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 


Westinghouse 


Westinghouse 
Westinghouse 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmer 
General Elecs 
Westinghoutr 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 


Westinghouse 


Westinghouse 
Westinghouse 
General Electric 
General Electric 
General Electric 


General Electric 
General Electric 
General Electric 
General Electric 


General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
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Horse- Revolutions Fre- Method 


Item power per minute Volts quency of drive Type of mill Purchaser Location 


2312 7,000 200/400 700 d-c Direct 80-In., hot strip mill, finishing stand 7 Great Lakes Steel Corp., Div. Na- Ecorse, Mich. 
tional Steel Corp. 

232 7,900 44/88 660 d-c Direct 102-In., blooming and slabbing millre- N. V. Breedband Netherlands 

vamp 

2332 8,000 125/275 700 d-c Geared 80-In., hot strip mill, finishing stand 2 Great Lakes Steel Corp., Div. Na- Ecorse, Mich. 
tional Steel Corp. 

234@ 8,000 125/275 700 d-c Geared 80-In., hot strip mill, finishing stand 3 Great Lakes Steel Corp., Div. Na- Ecorse, Mich. 
tional Steel Corp. 

235(2 8,000 125/275 700 d-c Geared 80-In., hot strip mill, finishing stand 4 Great Lakes Steel Corp., Div. Na- Ecorse, Mich. 
tional Steel Corp. 

2362 8,000 . 125/275 700 d-c Direct 80-In., hot strip mill, finishing stand 5 Great Lakes Steel Corp., Div. Na- Ecorse, Mich. 
tional Steel Corp. 

2372 8,000 175/350 700 d-c Direct 80-In., hot strip mill, finishing stand 6 Great Lakes Steel Corp., Div. Na- Ecrose, Mich. 
tional Steel Corp. 

238* 10,000 450 12,700 60 Geared 80-In., hot strip mill, rougher No. 3 Great Lakes Steel Corp., Div. Na- Ecorse, Mich. 
tional Steel Corp. 

239* 10,000 450 12,700 60 Geared 80-In., hot strip mill, rougher No. 4 Great Lakes Steel Corp., Div. Na- Ecorse, Mich. 
tional Steel Corp. 

240* 10,000 450 12,700 60 Geared 80-In., hot strip mill, rougher No. 5 Great Lakes Steel Corp., Div. Na- Ecorse, Mich. 


tional Steel Corp. 
* Indicates synchronous motor. Tf Indicates induction motor. 
Indicates twin motor drive. 2) Indicates double armature. 
Present motor used for one-half twin drive. 


3) Indicates triple armature. 4) One-half double armature. 


MOTOR RECAPITULATION 


Company Location Type of mill 





Acme Steel Co. 

Algoma Steel Corp., Ltd. 

Altos Hornos de Mexico, S. A. 

Aluminum Co. of Canada 

American Brass Co. 

American Screen Co 

Anaconda Wire & Cable Co. 
Cochran Foil Div. 

Bethlehem Steel Co. 


N. V. Breedband 


Cia, Fundidora de Fierro y Acero de Monterrey, S. A. 
Companhia Siderurgica Paulista 


Companhia Siderurgica Nacional 
Crucible Steel Co. of America 


Dominion Foundries and Steel, Ltd. 
E. |. du Pont de Nemours & Co. Laboratory 
Ford Motor Co. 


Granite City Steel Co. 
Hatfield Wire & Cable Co. 
Inland Steel Co. 


Interprovincial Steel Corp., Ltd. 
Kaiser Aluminum & Chemical Co. 
Laclede Steel Co. 
National Steel Corp. 
Great Lakes Siee! Corp. 
Midwest Steel Corp. 


Republic Steel Corp. 


Reynolds Metals Co. 

R. J. Reynolds Tobacco Co. 

Somisa 

United States Steel Corp. 
Gary Sheet & Tin Mill 


Gary Steel Works 


Vancouver Rolling Mills, Ltd., Div., Western Canada Steel, Ltd. 


Wisconsin Steel Div., International Harvester Co. 
The Youngstown Sheet and Tube Co. 


Types of motors purchased 


Alternating-current motors. 
Direct-current motors 


(Continued from page 141) 


Riverdale, Ill. 


Sault Ste. Marie, Ontario, Canada 


Monclova, Coahuila, Mexico 
Kingston, Ontario, Canada 
Ansonia, Conn. 

Chatsworth, Ili. 

Terre Haute, Ind. 
Louisville, Ky. 

Lackawanna, N. Y. 


Sparrows Point, Md. 
Steelton, Pa. 
Netherlands 


Monterrey, Mexico 
Sao Paulo, Brazil 


Volta Redonda, Brazil 
Midland, Pa. 


Hamilton, Ontario, Canada 
Baltimore, Md. 
Dearborn, Mich. 


Granite City, Ill. 
New York, N. Y. 
East Chicago, Ind. 


Regina, Sask., Canada 
Ravenswood, W. Va. 
Alton, Il. 


Ecorse, Mich. 
Portage, Ind. 


Warren, Ohio 

Canton, Ohio 

Gadsden, Ala. 

Cap de Madeleine, Canada 
Winston-Salem, N. C. 
Argentina 

Dravosburg, Pa. 

Gary, Ind. 


Gary, Ind. 

Vancouver, B. C., Canada 
Chicago, III. 
Youngstown, Ohio 
Indiana Harbor, Ind. 


One manufacturer, instead of designing transformers 
individually for each customer, has provided a setup by 
which a computer can be used to select the design 
elements to match specifications. In the procedure, -an 
engineer punches the specification into cards and feeds 
the card into a computer. The computer designs the 
transformer, produces a dimension sheet, bill of ma- 
terials and keeps cost and inventory records. The pro- 
duction department puts dimensions on a simplified 
drawing and schedules the work on the assembly line. 
The finished transformers which are built by this pro- 
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Hot strip mill 

Wide flange beam mill 

22-In., 2-high reversing billet mill 
60-in., 2-high reversing aluminum cold mill 
26 x 36-In., 2-high brass mill 

18-In. nonreversing cold mill 

66-In., 4-high nonreversing aluminum cold mill 
54-In., 4-high aluminum rolling mill 
79-in. hot strip mill 

90-In. universal slabbing mill 

56-In. hot strip mill rougher 

11-In. merchant mill 

48-In., 5-stand tandem cold strip mill 
67-In., combination reversing cold strip and temper mill 
102-in. blooming and slabbing mill 
66-In., 4-high reversing cold mill 

66-In. skin pass mill 

66-in. temper mill 

66-In. hot strip mill 

66-In. tandem cold mill 

110-in. plate mill 

44-In. slabbing mill 

54-In. temper mill 

56-In. hot strip mill 

46-In. blooming mill 

56-In. reversing cold mill 

Combination hot and cold reversing mill 
66-In., 4-stand cold mill 

66-In. hot strip finishing mill 

40-in. sendzimir mill 

Copper rod rougher mill 

44-In. hot strip mill 

54-In., 2-stand temper mill 

4-High reversing hot mill 

5-Stand tandem hot mill shear 

10-in. skelp mill revamp 


80-In. hot strip mill 

§2-In., 2-stand temper mil! 
52-In., tandem cold mill 
56-In. hot strip mill 

8-In. merchant mill 
134-In. plate mill 

72-In., 4-high non reversing aluminum cold mill 
60-In. aluminum foil mill 
48-In. temper mill 

80-In. hot strip mill 
66-In., 2-high temper mill 
48-In., 2-stand temper mill 
10-In. merchant mill 

Billet mill rougher 

No. 6 merchant mill 

54-In. tandem cold mill 
52-In. tandem cold mill 


Manufactuerer 


General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
Westinghouse 

Westinghouse 


Westinghouse 


») AISE mill motor frame when used. 


Number of Total 
motors 


horsepower 
5, 500 
7,750 
1,850 
2,500 


300 
700 
700 
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21 
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8 
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11 


6,750 

400 

7,350 

5,400 

1,750 

1 7,000 

350 

14 34,900 

Number of Total 

motors horsepower 

14 55,850 

226 461,220 

240 517,070 


cedure come in three basic shapes, but may still have a 


wide range of electrical characteristics. 


Sales of main mill drive motors during the year were 
the second best in history. The horsepower of 240 main 
drive motors sold in 1959 totaled 517,070. This is just 
under the record year of 1950 when 268 motors, totaling 
529,200 hp, were sold. Comparative figures from these 
two years show that average horsepower is increasing. 


Of the motors sold, 14 were alternating current and 226 
were direct current. The accumulative curve of main 
drive motors having over 300 hp shows a total as of 


January 1, 1960, of 8,670,739 hp. 
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THE WHOLE JOB 
1S ONEJOEB WTH A 
“RUST PACKAGE CONTRACT” 


One contract covers everything 
from original idea through furnace 
Start-up. One responsibility for 
design, manufacture, erection and 
nitial operation. One overhead and 
profit (with substantial savings to 
you) on all phases of the work, 
including wiring and piping. 


THREE 


hour. 


is used by virtually all strip mills throughout the world. Consult us about 


your furnace requirements 


RUST FURNACE COMPANY 


930 Fort Duquesne Boulevard, 


Internal dimensions of furnaces: 


melting, 


Triple-Fired Continuous 


Slab Reheating: Furnaces’ 
For KAISER STEEL CORP. 86” Hot Strip Mill, Fontana, Calif. 


completely AUTOMATIC gas-fired RUST FURNACES, designed and 
constructed for Kaiser Steel Corporation’s Fontana Works. 

designed to heat cold slabs to rolling temperatures at a rate of 150 tons per 
24’ wide x 100’ long. Metallic recu- 


perators minimize fuel consumption. This zone-fired type of Rust furnace 


RR eo Sonaces: in. Tannace CAtign wma 


Each furnace is 


reheating or heat treating. 


Pittsburgh 22, Pa. 



















FTER a detailed study of design 
‘XX features, and extensive field 
inspections of performance charac- 
teristics of the recently American 
built steel mills for the cold rolling of 
tinplate, the August Thyssen Huette 
A.G. of Duisburg-Hamborn in West- 
ern Germany were impressed with 
the production records of the No. 7 
tandem cold mill at Weirton Steel 
Co., Weirton, West Va., probably 
the fastest and the most heavily 
powered mill of its type ever built, 
capable of rolling tinplate at speeds 
up to eighty miles per hour. 
Negotiations, regarding price and 


by Christopher J. Schorsch, Proposal Engineer, United Engineering and Foundry Co., Pittsburgh, Pa. 


Welded Pinion Stands Offer Economies 


Over Conventional Cast Units 


This paper ts based on an award design submitted 


in the 1959 machine design award program sponsored by 


the James F. Lincoln Are Welding Foundation, 


Cleveland, Ohio. . 


delivery, were begun between the 
German company and the several 
American manufacturers capable of 
building such a mill as at Weirton, 
except scaled down in speed and 
power to 6000 fpm instead of 7000 
fpm. The Germans were convinced 
and satisfied, from a thorough in- 
vestigation of their anticipated mar- 
ket, that 6000 fpm would be ade- 
quate to roll the tonnage they de- 
sired in the required gages. 

All differences being settled, an 
agreement was finally signed Oc- 
tober 16, 1958, between August 
Thyssen Huette A.G. and our 


Figure 1 — Typical pinion stand is of cast steel construction. 
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.. this paper won a fifth place award. 





Figure 2— This pinion stand, built 
for a 21 and 53 x 64 in., 4-stand mill, 
is of cast steel design. 


organization for the purchase and 
delivery of equipment, engineering 
services, drawings and information 
for a five-stand tandem cold strip 
mill capable of cold reducing open 
hearth and thomas oxygen steel 
strip, 24 to 45 in. wide, 0.060 to 
0.100 in. entering thickness, to a 
finish thickness of 0.006 to 0.020 in. 
The finished strip coming out of the 
last of the five mill stands, at a 
maximum speed of 6000 fpm, will 
be coiled on a reel to an outside 
diameter of 71 in.; maximum coils 
will weigh 35,000 Ib. 

This should be the fastest and the 
most heavily powered cold mill in 
Kurope, with a total capacity of 
22,500 hp in the motors driving the 
five stands. The mill is scheduled to 
start operating in March, 1960. 

Every piece of equipment in the 
original Weirton mill was carefully 
reviewed, redesigned where feasible 
and re-estimated in order to offer the 
most attractive quotation possible. 
Our gear department felt that a sav- 
ing could be effected by redesigning 
the Weirton pinion stands, which 
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were of cast steel construction, as 
shown on Figure 1, making them, in- 
stead, of welded design. Since there 
were four pinion stands in this pro- 
posed German mill, involving a total 
weight of over 200,000 Ib, an ap- 
preciable price reduction was 
deemed possible. 

Figure 2 shows a typical cast steel 
pinion stand. In a rolling mill, this 
machine has the all important fune- 
tion of transmitting the power from 
the motor to the work rolls of the 
mill. Such a pinion stand, as shown in 
the section on Figure | for example, 
encloses a pair of alloy forged steel 
pinions, with double helical gear 
teeth, cut integrally with the shaft; 
each pinion is supported by roller 
bearings mounted in the housing 
posts at each side. The pinions are 
totally enclosed, and lubricated by 
oil sprays directed to the meshing 
point of the teeth. At the motor side, 
one pinion is connected to the motor 
by means of a flexible coupling; on 
the mill side both pinions are con- 
nected to the two work rolls of the 
mill, driving and synchronizing 
them, through two mill spindles. On 
the German mill now being built, 
the four pinion stands are driven 
by these motors: 


Stand 
No. Hp Speed, rpm 
| 2500 90/270 
2 L500 150/350 
3 1500 225/510 
| 5OO0 350/700 


The fifth stand in this German 
mill is driven by two 3000-hp motors 
through a speed increaser drive, with 
which we are not concerned in this 
paper. The maximum torque is on 
the second stand; the four pinion 
stands were thus designed for this 
maximum load. 

While we had never built a welded 
pinion stand for so important an in- 
stallation, we had enough confidence 
in our weldshop’s ability to fuse to- 
gether several steel elements by are 
welding into a functional structure 
of sufficient strength and rigidity for 
this application. experience, con- 
servatively expressed and based on 
our manufacture of other welded 
components for the steel industry 
showed, in general, that welded 
equipment was not only as satisfac- 
tory in service, but costs less than 
for cast designs. 

The separate elements of the 
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Figure 3 — This unit is essentially the same as in Figure 1 except modified for 


welded design. 


welded structure are easily visual- 
ized; components are simpler for 
draftsmen to detail, hence less draft- 
ing time is chargeable to the job. 
Strength analysis is more direct, and 
involves lower safety factors than 
for cast design, because no allow- 


ance for possible hidden flaws is 
required, as for castings. The metal 
is put exactly where it is needed, and 
the danger of stress concentration 
due to discontinuities can be elimi- 
nated. Each component can be pro- 
duced from materials having known 


Figure 4 — Side slabs for housing cap are arc welded to the curved connecting 


plate member. 
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FOR CLOSED-LOOP CONTROL 


AND AUTOMATIC DATA REDUCTION 





DIGITAL CONTROL COMPUTER 


OPERATINGSYSTEMS incorporating the 
RW-300 for on-line control and data reduc- 
tion are demonstrating these tangible bene- 
fits: reduced costs, increased output, 
improved quality. 


HIGH RELIABILITY, inherent in the 
advanced design of the RW-300, is being 
proven by thousands of hours of depend- 
able operation. 


SYSTEMS ENGINEERING staff, experi- 
enced in the analysis of complex control 
and data reduction problems, is assisting 


THE THOMPSON-RAMO-WOOLDRIDGE PRODUCTS COMPANY 





industry with applications of the RW-300 
in chemical, petroleum, steel, cement, elec- 
tric power, and other fields. 


NATION-WIDE SERVICE organization 
is providing skilled maintenance for this 
completely developed, production engi- 
neered, and thoroughly tested piece of 
industrial equipment. 


For further information, call or write Mr. 
Raymond E. Jacobson, Director of Marketing, 
The Thompson-Ramo-W ooldridge Products 
Company, 202 N. Canon Dr., Beverly Hills, 
Calif., BRadshaw 2-8892. 


a division of Thompson Ramo Wooldridge Inc. 
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composition and well established 
physical properties. There is less 
paper work, since, with no patterns 
or foundry work, fewer departments 
are involved 

Although some machining is com- 
monly needed on portions of the 
weldments, total machining time is 
less, because it is not so difficult to 
hold to closer dimensions on a weld- 
ment as it Is on a casting. Surfaces of 
the weldment are smoother, and 
closer to true flatness, hence cuts 
required in machining are likely to 
be lighter, and to involve less waste 
of metal than for a casting. 

[It is an advantage, of course, to 
have a housing that is clean, and 
tight, and which provides oil res- 
ervoirs free from sand, such as may 
adhere to castings even when well 
cleaned. Steel plates do not have 
porous spots, such as sometimes give 
trouble in castings, and if any pin- 
holes in welds should occur, repairs 
are very quickly and easily made. 

While not a common occurrence, 
it does happen occasionally that a 
foundry will produce a casting with 
such an imperfection that it must be 
rejected in its entirety, with the 
heart-breaking prospect of a delay 
in the delivery of the machine. De- 
livery dates can be tightly scheduled, 
and met, with welded designs. 

Figures 3 and 4 show the German 
pinion stands; they are essentially 
the same as those for the Weirton 
mill on Figure 1, except that the 
housing and the housing cap were 
flame-cut out of 0.15 to 0.25 per cent 
carbon rolled steel slabs, 9 in. thick. 
The two side slabs for the housing 
cap were are welded to a curved 
connecting plate member, whose 
bottom flange is drilled for bolt 
connection to the companion flange 
on the bottom housing. The two 
side slabs for the bottom housing are 
welded to two vertical flanged up- 
rights; this unit is welded to a com- 
mon bottom base plate, and finally 
stiffened with two diagonal members 
shown on Figure 4. After welding is 
completed, the cap and the bottom 
housing are put into a furnace for 
stress relieving 

‘To illustrate the point mentioned 
above, that there is less machining 
necessary with the welded construc- 
tion: Figure 3 shows that only 14 in. 
is machined from the 9 in. housing 
posts, to form a seat for the end 
covers. With the east housing shown 
on Figure 1, our foundry would have 
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delivered a casting to the machine 
shop with a rough pad of at least 
6 in. over the finish dimension. 
This same difference is material to 
be machined off applies likewise at 
the flange between the housing and 
housing cap. In the housing window, 
again with the welded design, we can 
easily flame-cut to within 14 in. of 
the finish dimension, but with the 
cast housing post perhaps °¢ to 
34 in. of material would have to be 
machined from the rough casting. 
And with the cast housing there are 
several additional surfaces, such as 
at the bottom of the casting, the 
oil-drain holes, the inspection cover 
seats and the foundation bolt bosses 
which also require machining. On 
the welded housing, these cor- 
responding surfaces are sufficiently 
true and smooth to eliminate en- 
tirely the necessity for a machine 
finish. A detailed calculation of the 
rough material to be machined from 
the housing and housing cap of the 
welded design of Figures 3 and 4 
versus the cast design of Figure 1 
shows 3015 cu in. against 5535 cu 
in. for each pinion stand. 

For this pinion stand for the Ger- 
man mill, the pattern cost for the 
housing and the housing cap would 
have been $2500 with the cast de- 
sign. With the welded design of 
Figures 3 and 4 this pattern cost was 
eliminated. The total finished weight 
of the newly designed welded hous- 
ing and housing cap is 4000 lb less 
than for the cast design. 

A careful estimate of the cost of 


one of these welded pinion stands, 
complete, shows a saving of $1112 
over the actual shop cost of one of 
the Weirton cast steel pinion stands 
shown on Figure 1. Since the pinions 
and the bearings for the two pinion 
stands are identical, this savings of 
$1112 is a direct comparison be- 
tween the welded and the cast de- 
signs for this size pinion stand. This 
is an estimate only, leaning to the 
conservative side, because we had 
no previous all-welded pinion stand 
to serve for a precedent as to actual 
costs. We feel confident that, when 
the actual shop costs are completed 
for these four welded pinion stands, 
the total savings over a cast design 
will be appreciably higher than the 
$4448 shown by our estimate. We 
are satisfied that this welding prac- 
tice is justified by every economic 
and engineering point of view. 

The experience derived from these 
four all-welded pinion stands was so 
encouraging that it was decided to 
employ the design again for a more 
heavily loaded pinion stand to be 
used at a finishing stand of a ten- 
stand hot strip mill, the order for 
which we received November 4, 
1958, from Youngstown Sheet and 
Tube Co. The nominal load on this 
particular pinion stand is 5500 hp at 
30.62 rpm, with a maximum cut-out 
motor torque of three times nominal. 
This is nine times the motor cut-out 
torque on the German pinion stand 
described above, and shown on 
Figures 3 and 4. 

The pinion diameter of this hot 


Figure 5 — Schematic shows cast steel design for heavily loaded pinion stand 


for 10-stand hot strip mill. 
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The Continental Billet Conditioning System provides straight through 
work flow from raw billet inspection to chipping and discharge 


B L AW- K NO >.< Billet Chipper 


increases chipping production, cuts handling time 


The Blaw-Knox Continental Chipper with aux- 
iliary equipment is a complete mechanical system 
for unscrambling or sorting bundles, inspecting 
and chipping billets. This integrated system has 
demonstrated in-service cost savings over manual 
conditioning. It represents a wise investment in 
long range modernization programs for condi- 
tioning for subsequent rolling in merchant and 
bar mill operations. 

Product quality improvement is immediate, 
positive. Precise chipping is accomplished by a 
non-traveling cutter head under which the billet 
moves in a fashion similar to a milling machine. 
All chipping is done at close range, immediately 


in front of the operator. This single operator, 
located in front of the cutter head controls the 
entire operation including all material handling. 

The chipper is equipped with special interlock- 
ing devices which eliminate unsafe operation. 


Usual chipping bay hazards such as high pressure 
air lines, improperly handled chisels, and flying 
chips are removed. The Continental Chipper 
accommodates billets up to 30 feet in all merchant 
and bar mill sizes. 


BLAW-KNOX COMPANY 
Foundry and Mill Machinery Division 

Blaw-Knox Building + 300 Sixth Avenue 

Pittsburgh 22, Pennsylvania 








ANNOUNCING A NEW ORGANIZATION: 





DOW INDUSTRIAL SERVICE 


DIVISION OF THE DOW CHEMICAL COMPANY 


formed to offer the 


CHEMICAL CLEANING SERVICES 


formerly provided by 





DOWELL DIVISION OF THE DOW CHEMICAL COMPANY 


Dow Industrial Service will be an organization devoted 
exclusively to helping you solve maintenance and dis- 
posal problems. It will offer an expanded scope of 
operations designed to be of greater service to all types 
of industry. 

e The new organization will offer the cleaning services 
proved in plants throughout the U. S. by Dowell 
during the past 20 years. 

e Chemical cleaning personnel will be the same engi- 


neers and operators you have known in Dowell. 


e Specialized cleaning equipment will be provided from 
the same stations and offices—located in major 


industrial areas. 


e The research program which has provided many 


Chemical Cleaning Services for all industry 
DOW INDUSTRIAL SERVICE 


DIVISION OF THE DOW CHEMICAL COMPANY 
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major advances in cleaning techniques and chemicals 





will be continued — and expanded. 


Dow Industrial Service will welcome the opportunity 
to discuss your cleaning problems on all kinds of 
equipment in all industries—steam generators, process 
equipment, heat exchangers, towers, water and product 
lines, water wells and tanks. 

The new organization will also offer consulting services, 
and a line of chemical products for use in water and 
waste treatment. 

Dowell will continue to offer services and products to 
the drilling and producing segments of the oil industry. 
For service or more information call the office or sta- 


tion near you. Or write Dow Industrial Service, 20575 
Center Ridge Road, Cleveland 16, Ohio. 
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mill pinion stand is limited to 28 in. 
by the angularity in the mill spindles 
resulting from the 26 in. diameter 
work rolls in the mill. And for a 
28 in. pitch diameter pinion to safely 
transmit the maximum load, the 
teeth were made double helical, 34 
diametral pitch and 60 in. face. The 
resulting bearing loads were too high 
to permit the mounting of satisfac- 
tory roller bearings in the limited 
28-in. pinion center distance, so 
babbitted bearing shells 21 in. 
diam and 27 in. long were used. To 
give adequate backing-up rigidity to 
these long, heavily loaded bearings, 
there must also be present wide, and 
sufficiently rugged housing posts. 
These pinions, the long babbitted 
bearings, the rugged housing post 
and cap, are all shown assembled in 
our conventional heavy cast steel 
pinion stand on Figure 5. 

The transition from the cast hous- 
ing for this large pinion stand to a 
welded housing was not as simple 
as for the pinion stand described 
above on Figures 3 and 4, because 
rolled steel slabs are not available 
in the thicknesses needed for these 
heavier housing posts. But in the 
solution of this problem we _ pro- 
duced the pinion stand as shown on 
Figures 6 and 7. This pinion stand 
is a synthesis of all the features we 
have cited in favor of welded design: 
forthright stress analysis, efficient 
use of material, ease of drafting 
board work, minimum of machining 
burden, elimination of pattern costs 
and definite delivery. The wide hous- 
ing posts are structurally constructed 
of rolled plate members welded to- 
vether, with diagonal stiffeners; the 
housing cap is, in effect, a structural 
girder of very simple design. All 
together the complete pinion stand 
possesses all the attributes neces- 
sury for customer acceptance: ade- 
quate design, production economy 
and good appearance. 

Since there was only one of these 
28-in. pinion stands on this order, 
the saving in pattern costs for hous- 
ing and cap of $3600 is particularly 
striking. The estimated total saving 
realized with this welded 
housing and cap of Figures 6 and 7 
iver the cast steel housing and cap 
of Figure 5 is $6000, which repre- 
sents about 10 per cent of the total 
‘ost of the completely assembled 
‘ast pinion stand. This, again, is an 
stimate only, and a conservative 
me. We feel confident that the final 


to be 
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Figure 6 — Cast design of Figure 5 was 


shop costs will show a greater differ- 
ence, in favor of the welded design. 

While, for us, this 28-in. all- 
welded pinion stand is unique, we 
will not say that it is the ultimate in 
welded design. It is an excellent 
example of that good engineering 
practice which combines proper re- 
gard for past experience along with 
adequate knowledge of theoretical 


redesigned for welding as shown here. 


principles. It is something we will 
add to the accumulated experience 
of our gear department; as such it 
is of even greater value than the 
figures represented on today’s cost 
sheet; it is invaluable in maintain- 
ing progress. We feel that progress 
requires a mastery of the lessons of 
the past, so that those lessons can be 
applied to the plans of the future. A 


Figure 7 — This welded design gives an estimated savings of $6000 over that 


shown in Figure 5. 
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WORM GEAR OPEED REDUCERS: 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 
and Stock Carrying Distributors in All Principal Cities. 
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Helical worm gear 


LINK-BELT FAN-CUOLED 


THREE BASIC TYPES... 
WITH MANY VARIATIONS 


Single worm gear 
speed reducer 


speed reducer 


Double worm gear 
speed reducer 


most complete 


Industry’s most complete line of worm gear speed 
reducers introduces more advanced refinements for 
reducing high motor speeds to requirements of 
modern production machines. Types and sizes for 
every right-angle need . . . single or double reduc- 
tion . . . horizontal or vertical mountings 
ratios from 5:1 to 3600:1, torque ratings up to 
135,000 pound inches, up to 150 horsepower. 
Compact, self-lubricated and fan-cooled, these 
units operate smoothly and quietly under high 
input speeds. Power is transmitted at either mod- 
erate or slow output speeds, with ample capacity 


Scarboro (Toronto 13); 


Export Office, New York d 
South Africa, Springs. Representatives Throughout the World. 


line in industry 








for heavy loads. This all adds up to high ratings, 
maximum heat dissipation and minimum main- 


tenance. 


For complete information call your nearby 
Link-Belt office or authorized stock-carrying dis- 


tributor. 


LINK: 


Ask for Book 2824. 


‘FBELT 


SPEED REDUCERS 





To Serve Industry There Are Link-Belt Plants, Warehouses, District Sales Offices 
7: Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, 


1 
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Date-line Liaty.. 


December 1 

A The AISI reports that the operating rate of the steel 
industry for the week of November 30 is scheduled at 
2,612,000 tons (92.3 per cent of capacity). This com- 
pares with 2,540,000 tons one week ago (89.7 per cent 
capacity) and 1,985,000 tons one year ago. Index of 
production for the week is 162.6. 

A Lone Star Steel Co. has received approval from 
the U. S. Treasury Dept. to prepay about $13,000,000 
in principal and interest on long-term debt to the Fed- 
eral Government. Payment will reduce long-term 
debt as of December 31, 1959, to about $37,000,000 in 
mortgage loans held by the Government. 

A Chicago mill trims price for steel scrap $2.00 a ton 
offering $44.00 a ton for No. 1 industrial heavy melting 
steel for delivery in December. 


December 2 

A U. S. Steel issued a statement it has made its “‘last 
offer’’ to settle the current steel dispute; the union 
officials state they contemplate filing charges against 
the steel producers with the NLRB. Both sides agreed 
to meet again today. 

A Auto production in November, 1959, fell to 254,472 
units, about half the October, 1959, total and com- 
pares with 514,152 units in November, 1958. 

A The Commerce Dept. estimated that construction 
outlays for 1960 will reach $55,300,000,000. 

A American Iron Ore Assn. reported that iron ore 
shipments down the great lakes in November, 1959, 
totaled 5,310,759 tons compared with 4,528,563 tons 
in November, 1958. 


December 3 

A The U. S. Dept. of Commerce, Bureau of the Cen- 
sus, reports that shipments of nonferrous castings in 
September, 1959, totaled 204,863,000 lb compared 
with 175,590,000 lb in August, 1959. 

A The Federal Reserve Board reported that consumer 
debt in October rose to a seasonally adjusted $38,400, - 
000,000, $512,000,000 above the month earlier rate, 
and $5,200,000,000 above the year earlier level. 

A The Commerce Dept. reported that manufacturers 
inventories on October 31, 1959, were valued at 
$51,400,000,000 down $500,000,000 from the Sep- 
tember 30 figure; October sales of manufacturing also 


declined $500,000,000 from September, 1959. 


December 4 

A The Bureau of Mines reported that production of 
Pennsylvania anthracite for November, 1959, was 
1,764,000 net tons compared with 1,709,000 net tons 
7 —. 1959, and 1,559,000 net tons in November, 
A President Eisenhower demanded that steel union 
and industry representatives start round-the-clock 
bargaining to settle their dispute and ordered Federal 
mediators to strive to keep the negotiators in session 
constantly until an agreement is reached. 

December 7 

A The AISI reports that the operating rate of the steel 
industry for the week of December 7 is scheduled at 
2,671,000 tons (94.3 per cent of capacity). This com- 
pares with 2,650,000 tons one week ago (93.6 per cent 
capacity) and 1,985,000 tons one year ago. Index of 
production for the week is 166.3. 
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A The Commerce Dept. forecast auto assemblies 
would reach a total of 6,700,000 for the full year 1960, 
— of 21.8 per cent over the 5,500,000 expected in 
1959. 


December 8 

A Copperweld Steel stockholders approved the pro- 
posal to wipe out $15,000,000 limit on the firms’ au- 
thorized indebtedness. 

A American Can Co. and Continental Can Co. 
signed a new 3-year strike free contract with the USW 
agreeing to a seven cent general wage increase, retro- 
active to October 1, 1959, plus two additional 7-cent 
general increases on October 1, 1960, and October 
1, 1961. Other employee benefits are cited in the new 
agreement worth a total average of 28.2¢ an hour. 


December 9 

A Government-held farm surpluses on October 31, 
1959, rose to $9,200,000,000, a gain of $200,000,000 
in the month, and $1,300,000,000 over the year-earlier 
level. 

A The Bureau of the Census, U.S. Dept. of Commerce 
reported shipments of iron and steel castings in 
September, 1959, totaled 1,025,837 compared with 
906,640 in August, 1959, and 1,058,817 in September, 
1958. 


December 10 

A The Government reported that business firms re- 
duced expenditures for new plant and equipment an 
estimated $600,000,000 due to the steel strike; outlays 
for 1959 are indicated at $32,500,000,000 compared 
with!$30, 500,000,000 in 1958. 

A Steel companies formally rejected Labor Secretary 
Mitchell's suggestion that the steel dispute be sub- 
mitted to voluntary arbitration, accusing union chief- 
tains, who had accepted the proposal, of switching 
their responsibility to a third party, and as a means of 
preventing union members from voting on the last 
management offer, which union executives rejected. 
A The Aluminum Assn. reported that shipments of 
aluminum sheet and plate in October, 1959, totaled 
118,349,000 lb compared with 105,811,000 lb in Sep- 
tember, 1959. Shipments of aluminum foil in Octo- 
ber, 1959, totaled 21,314,044 lb compared with 
20,344,492 lb in September, 1959. 

December 1 1 

A Federal mediator Finnegan broke off top-level 
peace talks indefinitely, declaring an ‘“‘impasse’’ in 
the steel settlement; USW called for company-by- 
company negotiations to replace industry-wide bar- 
gaining which were termed ‘“‘completely unproduc- 
tive.”’ 

A The AISI reported that output in November, 1959, 
totaled 7,262,000 (59.8 per cent capacity) net tons of 
ingots and steel for castings, compared with 1,704,533 
(13.6 per cent capacity) tons in October, 1959, and 
8,569,318 tons in November, 1958. 

A The AISI reports that the operating rate of the steel 
industry for the week of December 14 is scheduled at 
2,729,000 tons (96.4 per cent of capacity). This com- 
pares with 2,732,000 tons one week ago (96.5 per cent 
capacity) and 2,011,000 tons one year ago. Index of 
production for the week is 169.9. 

A The Interior Dept. increased oil imports permissi- 
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ble in the six months starting January 1 to 1,529,943 
barrels daily, 79,856 barrels above the present quota. 
A The Labor Dept. reported that unemployment in 
mid-November totaled 3,670,000, up 389,000 over the 


month-earlier total. 


December 15 

A Lead price declined !5¢ to 12!o¢ a lb in New York. 
A The Bureau of Census reported that production of 
titanium ingot in October, 1959, totaled 585,833 lb 
compared with 549,480 lb in September, 1959; pro- 
duction of titanium mill products in October, 1959, 
totaled 358,513 lb compared with 365,734 in Septem- 
ber, 1959. 

4 Aluminium, Ltd. raised ingot price in markets 
other than the U. S. by *4¢ per lb. 

A The Japan Iron & Steel Federation reports crude 
steel production in October, 1959, of 1,725,000 net 
tons, compared with 1,603,000 tons in September, 1959. 
December 17 

A Colorado Fuel and Iron Corp. stockholders ap- 
proved increasing the number of authorized common 
shares to 10,000,000 from 5,000,000; and approved es- 
tablishing $5.00 par value for this stock. 

A Aluminum Co. of America increased price of alu- 
minum pig by 1.3¢ to 26¢ a lb. Other companies did 
likewise. 

A The Commerce Dept. reported that personal in- 
come in November, 1959, increased to an annual rate 
of $384,800,000,000, an increase of $2,500,000,000 
over October, 1959, pace; wage and salary payments 
rose $1,000,000,000 to an adjusted annual rate of 
$260, 200,000,000. 

December 18 

A U.S. Dept. of Commerce, Bureau of the Census, re- 
ports that shipments of commercial steel forgings in 
October, 1959, totaled 97,302 tons compared with 
103,390 in September, 1959, and 99,718 in October, 
1958; unfilled orders at end of October, 1959, 
amounted to 373,318 tons. 

A The ARCI reported that deliveries of new freight 
cars in November, 1959, totaled 2191 compared with 
2147 in October, 1959 and 1842 in November, 1958. 
Sales in November totaled 2624, compared with 2722 
in October, 1959, and 6295 in November, 1958. Back- 
log of cars on order as of December |, 1959, was 36,555 
compared with 36,199 on November 1, 1959, and 
27,962 cars on December 1, 1958. 


December 19 

A The Aluminum Assn. reports that aluminum output 
in 1959 is expected to climb over 1,950,000 short tons, 
about 25 per cent over the 1958 output. 


December 21 

A President Eisenhower's fact finding board directed 
the steel companies to make their final contract offer 
to the USW by December 28. 

A The USW completed an agreement with five alu- 
minum producers on new 3-year contracts. Union of- 
ficials placed the wage and fringe benefit gains at 30¢ 
an hour over the three years. 

A U. S. deficit in transactions with the rest of the 
world ran at a seasonally adjusted annual rate of 
$4, 200,000,000 in the third quarter of 1959, compared 
with $4,500,000,000 in the second quarter. 

A The AISI reports that the operating rate of the steel 
industry for the week of December 21, is scheduled at 
2,636,000 tons (93.1 per cent of capacity). This com- 
pares with 2,726,000 tons one week ago (96.3 per cent 
capacity) and 1,840,000 tons one year ago. Index of 
production for the week is 164.1. 


December 22 
A The Aluminum Assn. reports that production of 
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primary aluminum in the United States in November, 
1959, totaled 153,666 short tons compared with 173,- 
762 short tons in October, 1959, and 140,962 tons in 
November, 1958. 

A Steel producers agreed to USW demands for com- 
pany-by-company contract negotiations. 

A The Commerce Dept. reported that construction 
outlays in November, 1959, decreased to $4,400,000, - 
000, a decline of $500,000,000 below October, 1 959. 
A Price of lead declined ¢ to 12¢ per lb in New 
York. 

December 23 

A Lake ore shipping ended today. 

A The Labor Dept. reported that living costs in 
November, 1959, rose 0.1 per cent to 125. 6 per cent of 
the 1947-49 average. 

A R. Conrad Cooper, management spokesman in the 
steel dispute, reported that steel companies will stand 
by proposals made to the USW a month ago in the in- 
dustry’s “‘last offer."’ 

A Harold W. Comfort, president of Borden Co., pre- 
dicted that food expenditures in the U. S. in 1960 will 
exceed the 1959 indicated outlay of $73,000,000,000 
by $3,000,000,000. 

A The AISC reported that shipments of fabricated 
structural steel in November 1959, totaled 180,772 tons 
compared with 195,313 tons in October, 1959, and 
271,088 tons in November, 1958; bookings in Novem- 
ber, 1959, totaled 260,190 tons compared with 244,- 
060 tons in October, 1959, and 242,635 tons in No- 
vember, 1958. Backlog as of November 30, 1959, to- 
taled 2,067,571 tons. 

December 24 

A A custom smelter boosted copper price 2¢ to 35¢ 
a lb for February delivery. 

December 28 

A F. W. Dodge Corp. reports that total contracts for 
future construction in the United States in November, 
1959, amounted to $2,372,826,000, down about 
$220,000, 000 from November, 1958. 

A The AISI reports that the operating rate of the steel 
industry for the week of December 28 is scheduled at 
2,687,000 tons (94.9 per cent of capacity). This com- 
pares with 2,641,000 tons one week ago (93.3 per 
cent capacity) and 2,058,000 tons one year ago. Index 
of production for the week is 167.3. 

A The Aluminum Assn. reports that shipments of 
aluminum sheet and plate for November, 1959, to- 
taled 106,152,000 lb compared with 118,349,000 lb in 
October, 1959; shipments of aluminum foil in Novem- 
ber, 1959 totaled 18,408,319 lb compared with 
21,314,044 lb in October, 1959. 

A NMTBA reports that new orders for metal cutting 
and metal forming type machine tools in November, 
1959, totaled $53,700,000, compared with $66,650,000 
in October, 1959; shipments in November, 1959, 
amounted to $44,150,000 compared with $51,500,000 
in October, 1959. Monthly backlog is estimated at 5.1. 
A American Iron Ore Assn. reports that shipments 
of iron ore down the Great Lakes in December, 1959, 
totaled 3,149,947 tons an increase of 3,074,634 tons 
over December, 1958; shipments for the season 1959 
totaled 46,691,291 tons compared with 52,868,028 tons 
in 1958, a decrease of 6,176,737 tons. 


December 29 

A The Industrial Heating Equipment Assn. reported 
that net new orders for industrial heating equipment 
in November, 1959, totaled $8,442,000 compared with 
$5,597,000 in November, 1958. Orders for induction 
heating equipment in November, 1959, amounted to 
— compared with $586,000 in November, 
1958. 
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Foxboro control panel on Dwight-Lloyd Sintering machine at U. S. Steel’s South Works, Chicago. Variables recorded by Foxboro 





Consotrols include temperature, pressure, level, flow and weight. Plant was designed and built by McDowell Company, Inc., Cleveland. 


| It’s Foxboro “small-case” Consotrols for new 
: U.S. Steel Sintering Plant 


J 

) 

Savings in panel space — and in control room con- 4-inch records — in only one quarter the panel space 
struction costs — were both achieved at U. S. Steel required by conventional 12” instruments. 

; when they installed Foxboro “small-case” Consotrol* But panel savings are only part of the Consotrol 

: instruments for their new 5000 ton-a-day sintering story. Maintenance is easier, too. Not to mention 

‘ ; 

) machine at South Works. accurate, dependable, trouble-free performance. 

5 Foxboro Consotrol Recording-Control Stations Bulletin 13-18 has the complete story — write for it. 
met every U. S. Steel specification. Consotrols pro- The Foxboro Company, 581 Neponset Avenue, 

} vide precise, dependable control — plus full-scale Foxboro, Massachusetts. 

t * Reg. U.S. Pat. Off. 

1 

] 





| FOXBORO 


REG. U.S. PAT. OFF, 
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DECKER 
TRAFFIC 
SPEEDS BILLET HANDLING 





Ingenuity pays off in this Whiting crane installation at Simonds Saw and Steel Company's Steel 
Mill, Lockport, New York. High up, a 15-ton Tiger Crane rushes big billets to a forging press. 
Below it, a 5-ton gantry crane carries off the press's output of reduced billets. The 2 cranes pass 
each other repeatedly, with no delay, no rehandling. Two separate traffic levels solve a complex 
traffic problem and keep materials on the move. Use of a gantry crane at the lower level substan- 
tially reduces initial equipment cost. You get inventive, personalized crane service from Whiting 

. a product of 76 years of crane experience. Call in Whiting for all your overhead materials 
handling needs. For more information on standard and custom Whiting cranes, send for Bulletin 
80, “Whiting Engineered Cranes."' Whiting Corporation, 15655 Lathrop Ave., Harvey, Illinois 


87 OF AMERICA’S ‘‘FIRST HUNDRED’’ CORPORATIONS ARE WHITING CUSTOMERS 


Presenting 
WHITING ENGINEERED CRANES 


<> 
Ces 2 
Q 


MANUFACTURERS OF CRANES; TRAMBEAM. HANDLING SYSTEMS; PRESSUREGRIP; TRACKMOBILES- FOUNDRY, RAILROAD, AND SWENSON CHEMICAL EQUIPME! 
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Polish metallurgical samples 
easier, better, more uniform with .. . 





SYVTRON 


=] LapPine- 
| POLISHING 
MACHINES 


whether it’s one or a number of specimens to be 
polished, SYNTRON Vibratory Lapping-Polishing Ma- 
chines will produce a metallographic Finish for an electron 
microscope or brush analyzer examination. 

Gentle, electromagnetic vibration moves the specimens 
smoothly around the pan, over abrasive cloth or polishing 
felt cloth. Abrasive cloths are removable. 

SYNTRON Lapping-Polishing Machines are easy to 


install, easy to Operate, easy to maintain. 


Write for detailed literature today 


- —— 
SSAMEESEAE SY NTRON COMPANY 


SINCE 1921 


699 Lexington Avenue Homer City, Pa. 











More clean water at a lower cost with... 








AUTOMATIC 
SELF-CLEANING 


STRAINERS 


g .- + for efficient removal and dis- 
posal of suspended particles from 
raw or process water and other 
liquids 































¥ Over 1000 installations 
¥ 2” to 48” pipeline sizes 
¥ Installation on pressure or 
suction side of pump 
¥ Over 8 billion gallons per 
day installed capacity 
¥ Large variety of straining 
media 
a ® & 


Write today for Bulletin 501.11 
and list of installations 





5.P. KINNEY ENGINEERS, Inc. 


CARNEGIE, PENNSYLVANIA 
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Of course, such a help wanted 
advertisement is obviously fic- 
titious. For where can you get 
mei to match the rugged, heavy 
cranes of today. 


But, you can provide normal 
temperatures and atmospheres 
for your operators so that you 
can make your heavy capital in- 
vestment in cranes pay off. You 
can do this at a small percentage 
of total crane cost —- with Lintern 
Aire-Rectifiers. 

By enabling operators to work 
at full efficiency, these crane cab 
conditioners assure maximum 
Teel surtccereereiirartettiecre 


Records show that Lintern Aire- 
Rectifiers pay for themselves by 
improved production and lower 
costs. May we send you the facts? 


arco, inc. 


DISTRIBUTORS OF LINTERN 
CORPORATION PRODUCTS 


ROUTE 20, EAST © PAINESVILLE, OHIO 











Flange mountings or all-motor base plate available 
to meet your requirements. Cast gray iron 
or steel housings available. Shaft sizes with 
“Celeron” bushing, maximum bore: 3-5/16"; 

without “Celeron” bushing, maximum bore: 4”. | 


Above is shown a typical conveyor 
roll drive application with motors set 
in a vertical down position. 


Gear Locking elaminated in this f 
WESTERN GEAR CONVEYOR ROLLER DRIVE 





This shaft mounted conveyor roll drive was originally designed and manufactured for use as a sink roll 
drive in steel mill tin plating lines. Since this original unit, a considerable number have been sold in the 
steel industry for related uses. The unit contains a single reduction spiral bevel gear set. This is the 
secret of the no-locking feature, that eliminates costly down time. Gear teeth are hardened for maximum 
life. Heavy duty bearings are used to support all gearing loads. Horsepower ranges are normally from 2 
to 5. Any motor to 1800 RPM can be used. 
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NOW! Low-cost 


MAGNETIC CONTROL 


FOR DC CRANES 


e On any DC crane application up to 55 hp, 230 
volts, you now can have all the advantages of full 
magnetic control where manual control formerly 
was purchased purely on the basis of price. 
Whether you’re modernizing existing cranes or 
ordering new ones, you'll find type “PT” control 
far superior to manual control. 


Space Saving + compact controllers fit easily in crane 
cabs, on crane walkways and in congested areas for other 
mill applications. Front connection permits mounting 
against walls or girders. 


Full Protection + now available with self-contained 
undervoltage and overload protection. Also supplied 
without protection for use with separate protective panel. 


Extra Safety - Exclusive Wright dynamic lowering cir- 





CONTROL 
KNIFE 
SWITCH 
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RELAYS 







=. = 


Class 6132 Type “PT” controller 
with self-contained protection 









Compact ECaM Type ‘PT’ Control—a /ogical replacement for manual contro/ 


cuit is the simplest and safest circuit for crane hoist serv- 
ice, gives maximum hook speed without danger of over- 
speeding. Controller completely enclosed. 

Automatic Acceleration « relays adjustable from 0.2 
second or more per step. Automatic acceleration reduces 
wear on motors and control. 

Plugging Protection .- rectifier-type plugging relay 
operates from motor counter-emf. 

Choice of Master Switches .dynamic lowering control- 
lers furnished with 4-point speed control. Choice of 3or4 
point master switches on reversing plugging controllers. 
Heavy-Duty Construction. mill-type contactors, sturdy 
design throughout make Type ‘‘ PT”’ control suitable for 
mill accessory drives as well as light industrial cranes. 
Available in NEMA Type 1 general purpose, Type 1 gas- 
keted, or NEMA Type 3 weatherproof enclosures. 


White for Bulletin 6132 for details on“PT”’ control with protection 


SQUARE 


TD) COMPANY 











EC&M DIVISION « CLEVELAND 28, OHIO 





wherever electricity is distributed and controlled 4155 
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FELLER ENGINEERING 


presents 


@) SCHLOEMANN 


Bar bundling machines 








The high production capacities of modern merchant mills 
call for the maximum possible degree of mechanized 
operation of the finishing line. The automatic bar bundling 
equipment (patented in Germany and other countries) de- 
veloped by SCHLOEMANN represents an important 
step forward in this field. 


Design features 





@ The “endless” binding wires remain in constant contact at 


the winding position. 





@ Auxiliary movements, such as shearing the wound wires 
and the approach of the subsequent batch of bars, are 
effected partly simultaneously, and the work cycles thus 


proceed in rapid succession. 


@ The flow of material provides for maximum access 





to the machines. 





@ Bundles of any diameter can be produced without 


adjusting the machines. 






@ The machines operate automatically. 
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Bundling by hand 


Bundling station for 5 bindings with 5 bundlers 








FELLER ENGINEERING CO., 1161 EMPIRE 





Bundling machines with binding wire drums dur- 
ing workshop assembly. Rods batched by the 
collecting levers. Shears in cutting position, 
cradles with small bundle. 









































Automatic bundling operation. (1) Rotary bind- 
ing arms (2) Collecting lever (3) Dividing shear 

1) Cradle for collecting bundles of bars (5) Roller 
table for bars (6) Binding wires 
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Bundling with SCHLOEMANN machines 
Bundling station for 5 bindings with 1 operator 


BUILDING, PITTSBURGH 22, PA. 
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Whether it’s for the largest crane or smallest 
hand lamp, there’s an APPLETON Reelite 
to pay out and retract cable with unfailing 
precision, safety, ease of handling. Made of finest 
quality materials and to APPLETON-engineered 
standards of perfection, they are the best you can buy for 
the purpose. Next time you need a retractable cable 


mechanism, investigate APPLETON Reelites ... the finest! 


Custom designed model Reelites can be developed 

to fulfill your requirements. As many as 36 conductors 

can be built into a single compact Reelite. Explosion-proof, 
weather-proof, vapor-proof . . . air, fluid, torque and 
tool-balance Reelites are all part of the vast variety of 
APPLETON reel models. 


Gantry Crane with special (motor driven) 
constant duty Reelite paying out 

500 ft. of 4/0 3-conductor 600 volt 
Type “W” cable 


Installation using a custom built Type Battery of 9 various Reelites 
“EG" constant duty automatic take- mounted on moveable machine pro- 


up Reelite for unloading steel from 
gondola cars 


Fart 
ION 


° 
a 


viding a wide variety of individual 
power leads to this large stamping 
operation for power and control 


“YS" Reelite mounted to pay out cable for roving overhead 
electric hoist. 335° swivel. Provides maximum flexibility 
without dangers of snagging, plus elimination of electrical 
hazards 


*Only APPLETON Makes Reelites 


APPLETON ELECTRIC COMPANY 
1701 Wellington, Chicago 13, Ill. 











Above are three 500 hp, 225 rpm, 2300 volt, 0.8 power factor E-M 
Synchronous Motors driving air compressors in the tin finishing de- 
partment at the new Fairless Works of United States Steel Corpo- 


Power costs held low 
on compressor drives at 
new Fairless Works 


Supplying air for controls, tools, handling systems and 
maintenance equipment is vital business at Fairless 
Works. And cost of power for operation of the air com- 
pressors is an item to be watched in such a large mill. 
That's exactly where the E-M Synchronous Motors 
fit in. They help contribute real economy and rugged 
reliability to compressor operation. 
First of all, these 11 E-M Motors are capable of supply- 
ing approximately 2700 reactive kva to improve plant 
power factor, a significant element when you want to 
minimize power costs. 
Secondly, the inherent high efficiency of E-M Syn- 
chronous Motors utilizes power most sparingly. 
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ration. Three other 500 hp and five 300 hp E-M Motors also drive 
air compressors, in the hot strip and slab mill, central power station, 
open hearth pumphouse and sulfate building of the coke works. 


Other economies are accomplished by use of simple 
and low-cost full-voltage control for across-the-line 
starting. Maintenance economy is foretold by simplicity 
of E-M Synchronous Motor direct-connection . . . by 
extra strong lashing of E-M stator coils . . . by the high 
capacity of E-M cage windings to withstand repeated 
starting stresses. 

To get top performance from your large compressor 
drives, discuss your needs with your nearest E-M sales 
engineer. And write factory for E-M Synchronizer No. 42, 
a special issue on the ABC’S of Synchronous Motors. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 





1200-TPA-2168A 


Specialists in making motors do 


EXACTLY WHAT YOU WANT THEM TO 
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a leading name 

in steel plant 
equipment for over 
75 years 


This long record of superior service, and 
traditionally fine craftsmanship can be of 
real value if you are planning new opera- 
tions or the expansion of existing facilities. 
Technical experience that has grown with 
the industries we serve, coupled with skilled 
workmen, will provide you with the greatest 
return on your investment dollar. If you 


have an engineering or special machinery 


problem, why not give PECOR a call? 


This 40-page catalog tells the 
Pecor story in detail. Write for 
your free copy. 


Ee 
PENNSYLVANIA 
ENGINEERING CORPORATION 


NEW CASTLE, PA. 


Blast Furnaces « Scrap Cars 
Open Hearth Furnaces « Slag Cars 
Oxygen Converters « Hot Metal Mixers 
Ore Transfer Cars « Ladies * Jack Cars 
Ladle Transfer Cars « Ingot Cars 
Mixer Cars * Thermo Metal (Bottle) Cars 


Sales Representatives: 
Woo!dridge Co., Burlingame, Calif. 
Fred Middleton Co. Inc., Birmingham, Ala. 








Dhio 


SHAPING METAL FOR ALL INDUSTRY 


Ohio Iron and Steel Rolls 


®* FORGED AND HARDENED 
STEEL ROLLS 
® Carbon Steel Rolls 
* Ohioloy Rolls 
® Ohioloy “K”"’ Rolls 
® Flintuff Rolls 
® Double-Pour Rolls 
* Chilled Iron Rolls 
*® Denso Iron Rolls 
® Nickel Grain Rolls 
_ © Special Iron Rolls 
® Nioloy Rolls 





THE OHIO STEEL FOUNDRY CO.,1LIMA, of 


YS&T LAB FEATURES 
MINIATURE COKE OVEN 


A A miniature coke oven that pro- 
duces blast furnace coke in pounds 
rather than in tons, and under 
closely controlled conditions was put 
in operation last month at the 
Campbell, Ohio, Works of The 
Youngstown Sheet and Tube Co. 

Operated by the Research and 
Development Division, the oven is 
part of a new carbonization labora- 
tory in which the company will con- 
duct experimental work on coal and 
coke. Object of the research is to 
find ways to improve coking prac- 
tices and increase the efficiency of 
the iron producing blast furnaces. 

Dr. Karl L. Fetters, Youngs- 
town’s vice president in charge of 
research and development, said the 
laboratory provides the means of 
evaluating the physical properties 
of coal which Youngstown produces 
in its own mines and that which it 
buys from other producers. 

The small coke oven duplicates in 
nearly every detail the large com- 
mercial which Youngstown 
operates. The maximum charge of 
coal is about 750 lb, compared to 
the tons which the production ovens 
handle. 

The chamber into which the coal 
is charged measures only 36 in. long, 
36 in. high and 18 in. wide. The 
width is the same as the large coke 
ovens so that the ‘‘caking’” can be 
studied. 

One wall is expandable so that 
pressures exerted by the hot, ex- 
panding coal can be measured ac- 
curately. This is information im- 
portant to efficient operations of the 
commercial ovens. 

Electricity rather than gas is used 
to fuel the oven because it can be 


ovens 


more closely controlled. 

Close control over each step of the 
process is possible in the new re- 
search facility, from moisture con- 
tent of the coal to the final push of 
the coke from the oven. Pulverizing 
and blending equipment plus scien- 
tific testing equipment to determine 
quality are included in the labora- 
tory. 
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DIRECT REDUCTION 





PLANT TAKES SHAPE 











Shown under construction is the world’s largest plant for the direct reduction 
of iron ore to sponge iron, in Monterrey, Mexico. The plant, scheduled for pro- 
duction early this year, will use the HyL process to reduce iron ore by direct con- 
tact with hot, reformed natural gas in batch-type reactors to produce 500 tons 
per day of sponge iron. It was designed and is being built by The M. W. Kellogg 
Co., for Fierro Esponja, an affiliate of Hojalata y Lamina, one of Mexico’s lead- 


ing steel producers. 


Five gas reforming furnaces are shown almost completed 


on the left. The large diameter pipe in the foreground will carry the reformed 
reducing gas from the furnaces to the reactors, center and right background. 
Iron ore will be charged to the reactors and reduced by the gas to a high quality 
sponge iron. The sponge iron will be charged directly to electric furnaces and 


converted to steel. 


ANNEAL-PICKLE LINES 
INSTALLED AT CRUCIBLE 


A Two stainless anneal and pickle 
lines recently went into service at 
the Midland, Pa., works of Crucible 
Steel Co. of America. The lines were 
designed and built by Aetna Stand- 
ard Div., Blaw-Knox Co., and are 
powered by Allis-Chalmers Manu- 
facturing Co. motors and controls. 
The hot rolled strip annealing and 
pickling line consists of a processor 
uncoiler, a butt welder, loop pit, 
pickling tanks, mechanical 
removal, and annealing furnace, up- 
cut shear and rewind facilities. All 
magnetic amplifier regulators are 
used working directly into the fields 
of the supporting generators. 
Maximum line speed is 100 fpm. 
Through the furnace the minimum 
speed is 9 fpm. The entry section has 


scale 


provisions for 300 fpm to allow for 
loop storage. To assure adequate 
speed control at minimum speeds, 
special one half of one per cent of 
top speed regulators were used. 

A cold rolled continuous anneal 
and pickle line was installed coneur- 
rently with the hot roll strip line. 
This line is arranged for either one 
or two strip operation. 

In the processing section of the 
cold rolled line, maximum speed is 
150 fpm. Loop recovery requires 
maximum speeds of 225 fpm. 


THREE U. S. COMPANIES 

TO BUILD TURKISH MILL 
A Turkey’s first project for the pro- 
duction of flat-rolled steel products, 
including tinplate, has begun with 
the signing of a letter of intent by 
the government with three United 
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ROTOBLAST CUTS 


CLEANING TIME 70%! 


Pangborn 
Rotoblast 
reduces 
cleaning time 
from 15 minutes 
per load 

to 42 minutes 
at Buckeye 
lron & Brass 


Toreduce costs and still keep up production 
schedules, Buckeye Iron & Brass Works, 
Dayton, Ohio, replaced its centrifugal 
blast cleaning barrel (which is still in good 
operating condition) with an automated 
6’ Pangborn Rotoblast Barrel. The result: 
cleaning time was cut from 15 minutes per 
load to 44 minutes! 

Through automation, the Rotoblast Bar- 
rel has also saved the company the cost 
of one full-time operator and has proved 
economical in terms of maintenance. In 
seven months, no repairs or replacements, 
other than vanes, have been necessary! 

For full details on how Pangborn Roto- 
blast can save you money, write for Bulletin 
706 to PANGBORN CORPORATION, 4400 
Pangborn Blvd., Hagerstown, Md. Manu- 
facturers of Blast Cleaning and Dust Control 
Equipment—Rotoblast Steel Shot and Grit 





CLEANS IT FAST WITH 
ROTOBLAST 





States concerns for equipment and 
engineering services totaling about. 
$144,000,000. The letter covers the 
first of three stages of development 
which will eventually provide a 
yearly output of more than a million 
tons. 

The project calls for the Koppers 
Co., Westinghouse Electric Inter- 
national Co. and the Blaw-Knox 
Co. to join in supplying one of the 
world’s most modern integrated 
steel plants. 

To be located at Eregli, north- 
west of Ankara on the Black Sea, 
the initial $185,000,000 installation 
is scheduled to begin production in 
1963 at an annual rate of 268,000 
metric tons of flat products and 
110,000 tons of ingots. The ingots 
will be delivered to an older mill at 
Karabuk, which produces structural 
products. In its first stage, the plant. 
will provide 50,000 tons of tinplate 
annually. 

Besides engineering and construc- 
tion services, Koppers is supplying 
the blast furnaces, coke ovens, 
oxygen converters and various steel- 
making facilities. Blaw-Knox will 
supply the mechanical apparatus 
for the major rolling mills and proe- 
ess lines. The integrated installa- 
tion will include a combination two- 
high and four-high reversing mill 
with a speed of 3000 fpm. Addition 
of a fifth stand will increase the 
speed to 4000 ft. 

Westinghouse will provide all elec- 
trical equipment, including main 
drives for the rolling mill totaling 
8000 hp, as well as a complete 
20,000-kw power plant. 


NEW WIDE PLATE MILL 
SCHEDULED FOR GARY 


A United States Steel Corp. has 
announced that it will build a new 
rolling mill to produce steel plates 
wider than any now available 
throughout the world. E. H. Gott, 
executive vice president—produc 
tion, stated that the new facility is 
designed as a combination 160 in 
and 210 in. wide plate mill. This 
provision for rolling and flattening 
at either width was adopted by 
U.S. Steel in order to obtain excep- 
tional plate surface quality and flat 
ness on the full range of products 
from the mill. 

Advances in fabricating tech 
niques have indicated a growing 
need for plates in widths that wil 
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“Research and development 
at National keep pace with expansion,” 


reports Joe Marsalka, Metallurgist 


“Expansion of plant and equipment are only part of the progress 
story at National Roll & Foundry Division. Our research and develop- Cea ny 
ment program has made corresponding progress and, in addition, 
National and its roll customers benefit greatly through the research \Onies 
and development staff of the parent company, General Steel Castings. amen 
“This expanded program has resulted in important developments ARTY, 
which have increased the fine quality and dependability of National 
rolls. For example, in the steel foundry, a new quenching machine, 
leveloped by National, provides greater control in air or water 
enching of alloy steel rolls. GENERAL STEEL CASTINGS 
“In the iron foundry, a new pressure ladle not only simplifies the 
»oduction of nodular iron, but permits closer control of its physical National Roll & Foundry Division 
properties. Avonmore (Westmoreland County) Pennsylvania 
“We are continually testing new ideas and new methods with one General Steel Castings Corporation: General Offices, Granite City, Ill. 
tought in mind . . . to give you the best in iron and steel rolls.” Plants: Granite City, Ill. —Eddystone, Pa.—Avonmore, Pa, 











WN\cS4 | a 


Productioneerea Equipment 
Improves Pickle Line Output 


Seven new features developed by Production 
Machinery engineers and designers are incorporated 
in this PM Stainless Steel Intermediate Pickling and 
Annealing Line now in service at Universal Cyclops’ 
Coshocton mill. These developments fit the specific 
requirement of Universal Cyclops, and result in 
more profitable operation. Creativity in designing 
and building equipment to fit the user’s needs is 
the secret of PM “productioneering.” We'll be glad 
to discuss with you the advantages you can get 
from “productioneered” lines — advantages which 
generally come as better production, more profits. 


Production Machinery Corporation 
Mentor, Ohio 


Designers and Builders of Metal Processing Lines and Equipment 
including: lines for pickling, slitting, shearing and cutting-to- 
length, grinding, scouring, coil build-up, inspection, and other 
sheet and strip processing lines and machinery. 
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be available when the new Gary mill 
is in operation. Wide plates make 
possible greater design flexibility, 
thus reducing fabricating costs and 
improving end products made prin- 
cipally from steel in plate form. 

In addition, the new mill will 
satisfy the rapidly increasing de- 
mand for heavy plates since it will 
be capable of rolling single plates 
weighing as much as 60,000 Ib. 

The 4-high combination mill will 
replace a 160-in. plate mill built at 
the Gary Works during World War 
I. Construction of the new mill, 
which is scheduled for completion 
early in 1962, will not interrupt 
production on the present facility 
at Gary Works. 


FINAL SHIPMENTS MADE 
OF STRIP MILL UNITS 


A United Engineering and Foundry 
Co. has announced final shipments 
of machinery for the revamping of 
the 79-in. hot strip mill at the 
Campbell, Ohio, plant of the 
Youngstown Sheet and Tube Co. 
United is supplying the rolling mill 
and auxiliary equipment. 

The new mills will consist of two 
42 and 54 x 79-in. universal rough- 
ing mills, a 42 and 54 x 136-in. 
broadside mill and a vertical edging 
scale breaker. 

In addition to reconditioning 
existing equipment, United is fur- 
nishing auxiliary equipment con- 
sisting of pushers and tables for the 
new slab heating furnaces, a new 
flying crop shear, new main drives 
and new gearing for existing drives 
as well as necessary tables. 

The new mill will be capable of 
rolling larger diameter coils, up to 
40,000 Ib in weight and of improved 
quality. 

Rolling speed of the finishing sec- 
tion will be increased from 1400 to 
2250 fpm. Latest automatic elec- 
tronic equipment will assure gage 
and width control. 


SULPHURIC ACID PLANT 
EXPANDED BY PGH. COKE 


A Pittsburgh Coke & Chemical Co. 
is expanding its Neville Island, 
Pittsburgh, Pa., sulphuric acid plant 
capacity by 70 per cent, according 
to W. K. Menke, vice president 
chemical divisions. 

Construction is under way on the 
new facility which will embody the 
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BETTER SERVICE 
AND 10 MORE 
TONS OF IRON! 





3 
PITTSBURGH +3000. Still in perfect condition after 
STEEL 6000 tons of iron. Lining thickness 


MILL build-up. No maintenance. Original 


HOT TOP 


CASTABLE 
REFRACTORY 
vor eT TING 


PEFRACTORY £ INSULATION (ORF 
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REFRACTORY & INSULATION CORP. 














90 ton blast furnace ladle. Lined with 
32‘ of Hot Top Moldit Castable re- 
fractory — washcoated with Super 





same as when installed. No metal 






Super #3000 washcoat still visible. 


Plant reports that 3%“ Hot Top 
Moldit lining replaced a 412" fire- 









brick lining. 






Result: Ladle holds 10 tons more iron 










than previously. 











HOT TOP 
MOLDIT CASTABLE 


was originally introduced as a hot 







top lining castable which far out- 






lasts brick or clay linings and which 






has unusual non-wetting and insu- 





lating properties. Other highly suc- 







cessful applications of HOT TOP 
MOLDIT include collars on treadwell 
ladles, floors of pusher-type anneal- 






ing furnaces, blast furnace runners. 



























REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK, BLANKETS AND CEMENTS 


136 Wall St., New York 5, N. Y. 
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HEAVY MACHINING 
FACILITIES 


Our plant isequipped with 
a superior complement of 
well diversified machine 
tools that are available 
on a continuing basis for 
economical machining of 











TSBURGH 
Combination 

4 High/2 High 
Cold Mill... 





Does the work of 
two separate mills 


“Precision” and “Versatility’’ 
are the words that best describe 
the new combination 2 High /4 
High Cold Mill designed and built 
by PITTSBURGH to secure pre- 
cision gauge, temper and finish 


for the ferrous and non-ferrous - 


industries. As a 4 High Mill, it is 
used for cold reducing; as a 2 


High Mill, it is used to acquire 


the desired temper and finish. 
Several desirable design features 
are incorporated to keep roll 
change time toa minimum. pow 
initial cost and economical oper- 
ation are attractive plus values. 






ITTSBURGH 


ENGINEERING & MACHINE DIVISION 












heavy castings or the 
manufacture of auxiliary 
rolling mill equipment, 
such as heavy mill tables, 
furnace pushers, slab de- 
: pilers, downcoilers, ingot 
' buggies, slabtransfers, etc. 
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latest improvements in sulphuric 
acid plant design, and its completion 
is scheduled for early this year. 

The expansion was prompted by 
increasing demand for the acid re- 
quired by Pittsburgh’s continual in- 
dustrial growth, Mr. Menke said, 
and will enable the company to 
increase significantly the quantities 
of sulphurie acid it sells in the Pitts- 
burgh area. 

The acid is used for pickling and 
cleaning metals, for processing coal 
chemicals from coke oven gas sys- 
tems, and in the manufacture of 
chemicals. 

Besides placing the company in a 
position to offer significant quanti- 
ties of sulphurie acid to industries 
in the Pittsburgh area, Mr. Menke 
said, the new plant is designed to 
supply the substantial requirement 
of Pittsburgh Coke in processing 
chemicals from the gas system of its 
own coke ovens. 

He noted that the Neville Island 
plant location allows the company 
use of the natural advantages of 
water transport for its acid ship- 
ments by barge, as well as by truck 
or rail. 


CRUCIBLE TO INSTALL 
NEW DEGASSING UNIT 


A Crucible Steel Co. of America 
has purchased a Dortmund Horder 
Huttenunion degassing unit, the 
first to be installed in the United 
States. This purchase includes the 
complete technical and operational 
know-how. The equipment, which 
will be used to improve special pur- 
pose steels, will be erected at the 
company’s Midland, Pa., Works 
early this year on a pilot production 
basis. 

The complete installation will be 
designed and built by the Lectro- 
melt Furnace Division of MeGraw 
Edison Co., based on over six years 
of development work by D. H. H., 
Germany’s largest steel producer. 
This process is applicable to elec- 
tric furnace, open hearth and oxygen 
converter production. 

Operation is based on forcing 
successive portions of liquid steel 
into an evacuated vessel by atmos- 
pheric pressure. After degassing, 
each portion of steel leaves the 
vessel with considerable kinetic 
energy, producing complete mixing. 
Toward the end of the treatment, 
when very little oxygen remains in 
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This aerial view of the new headquarters of the American Society for Metals 
shows the three-level, glass-walled, semi-circular office surmounted by the alum- 
inum geodesic dome, said to be the world’s largest space lattice. It is located at 
Novelty, Ohio, about 23 miles east of Cleveland. 
A 
the vessel to the temperature of the 
liquid steel. Preheat is accomplished 
by means of a graphite resistance 
rod mounted inside the vessel. 
The equipment will be capable of 
degassing alloy steel heats up to 200 


the steel, alloying additions can be 
made from bins mounted on the top 
of the vessel. 

The heat losses that would nor- 
mally result from such an arrange- 
ment are eliminated by preheating 








for better control and shut-off» 


of air and gases—hot or dirty; cooling 
water; semi-solids or process fluids 


W.S.ROCKWELL VALVES 


These slide and butterfly valves are typi- 
cal of many standard and special types 
Rockwell builds in all sizes and metals 
for manual cr automatic operation. 
Whether you need a simple screwed 
“butterfly” valve for combustion air 
lines or one designed for special corro- 
sive, erosive or pressure conditions—let 
us help solve your problem. 






Wafer butterfly valve 
of stainless steel for hot 
gases containing acid 
vapors. 


Kwikleen slide 
valve on steel 
mill heater for 
safety shut-off 
of dirty coke- 
oven gas. 


Large rubber-lined butter- 
fly valve for blast furnace 
gas safety shut-off; remote 
controlled. 





2420 ELIOT STREET + FAIRFIELD, CONN. 
<umisy, VALVES — Butterfly + Slide * Gate * Check * Diaphragm * Plastic 


Ce: W.S. ROCKWELL COMPANY 
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tons at a rate approaching one mil- 
lion tons per year. Many of the elec- 
tric furnace alloy steels and open 
hearth grades now being produced 
by conventional methods can be 
treated by this process and it is 
anticipated that new quality levels 
may be established. 

Units of this type have processed 
more than 80,000 tons of steel to 
date. Generally, more than half the 
oxide inclusions are removed, hydro- 
gen flaking is eliminated and nitro- 
gen is significantly reduced. 

Steel users report that the im- 


proved cleanliness and reduced gas 
content of the treated steel lead to 
an increase in product yield, im- 
proved hardenability response, im- 
proved drawing characteristics, 
greatly improved machinability and 
improved mechanical _ properties, 
particularly transverse ductility. 


TIMKEN WILL BUILD 
NEW PIERCING MILL 
A The Timken Roller Bearing Co. 


has announced that it will build a 
new tube piercing mill during 1960 








PLIBRICO 
“Super” and 
PLIBRICO 
“Super F” 
plastics 


form a continuous, 
fully-anchored 
monolithic lining for 
the side walls and 
burner walls, with 
smooth contours 
around the door 
arches and burner 
cones, in this 
Salem-Brosius slab 
reheating furnace. 


Plibrico plastic refractories 
selected at Inland Steel Co. for 
130 tons /hr slab reheating furnace 


Properties of Plibrico “Super”’ and Plibrico ‘“‘Super F”’ plastic refractories 
are geared to the demands of this 99’ triple-fired slab reheating furnace 
placed in service in 1958 at Inland’s 76” mill. Capable of withstanding 
severe conditions, Plibrico ‘“‘Super’’ lines the preheat zone, while Plibrico 
“Super F’’ lines the high heat and soaking zones. 


Less maintenance—longer service life assured . . . formulated specifically 
for tough assignments, Plibrico “Super F”’ is highly resistant to stresses, 
vibration, mechanical and thermal shock. It is exceptionally stable, and 
with its low porosity resists destructive penetration of otherwise harmful 


combustion by-products. 


For furnace linings that cost less and last longer, 
call your local Plibrico distributor-engineer . . . 
WRITE FOR CATALOG 69 covering steel mill, 

industrial and foundry applications 


co ae 
PLib vie O eeacores 


Serving the Furnaces of Industry 24 Hours a Day 





PLIBRICO COMPANY, 1804 Kingsbury, Chicago 14 
Plibrico Sales & Service Throughout the World 


REFRACTORY PRODUCTS 
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and 1961 at the Gambrinus, Ohio, 
plant at an estimated cost of 
$4,500,000. 

The new mill, to be known as the 
No. 4 piercing mill, will add 30 per 
cent to the total yearly piercing mill 
tonnage. 


GE TO FURNISH MILL 
ELECTRICAL SYSTEM 


A General Electric Co. has received 
a $2,250,000 order for a complete 
electrical system for an _ 11-in., 
three-strand merchant mill to be in- 
stalled by a major eastern steel pro- 
ducer. The order includes electrical 
equipment for both the main drive 
and auxiliaries. 

Power for the mill drive will be 
supplied by three pumpless, mer- 
cury-are rectifiers, two rated 2500 
kw and one rated 1750 kw. Also in- 
cluded in the electrical system for 
the 17-stand mill are 12 motors, 
ranging from 400 to 1000 hp and 
totaling 8500 hp. 

Motors will be controlled by indi- 
vidual speed regulators, thus in- 
creasing mill utilization, minimizing 
set-up time, and maintaining speed 
relationships between stands. 

A silicon controlled rectifier firing 
circuit will be used on each rectifier 
Engineers said that this will sim- 
plify the circuitry and provide faster 
response in the voltage regulator. 

The order also covers electrical 
equipment for auxiliaries such as 
runout tables, crop and_ cobble 
shears, furnace, and rotary dividing 
shears. 

Shipment of the electrical system 
will be made in the first quarter 
with installation scheduled for late 
in the year. 


BIRDSBORO ANNOUNCES 
CHANGE OF FIRM NAME 


A Birdsboro Steel Foundry & Ma- 
chine Co., Birdsboro, Pa., has 
changed its name to the Birdsboro 
Corp. 

“We elected to change the corpor- 
ate name,” President G. Clymer 
Brooke said, “because it was no 
longer descriptive of our product 
diversification. The new name ade- 
quately embraces our entire line of 
manufacture.”’ 

The name change was adopted 
officially at a mid-December meet- 
ing of the company’s board of 
directors. Birdsboro Corp. replaces 
a name that has been with the com- 
pany since 1894. 
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here’s where MORGAN 


ROLLING MILLS are born 


The creation of a Morgan Rolling Mill is 
a complex task requiring creative engi- 
neering skills of the highest caliber. The 
care and knowledge initiated at this point 
end in better production on your mill. 


Seventy years of accumulated experi- 
ence since Morgan developed the first 
continuous rolling mill in the United 
States in 1888 means Engineering which 
cannot be duplicated. 


Our booklet, ‘Seventy Years,” 
will tell you more about our back- 
ground and many customers. 
Drop usa line on your letterhead; 
you might find it interesting. 


N MORGAN CONSTRUCTION COMPANY 


WORCESTER, MASSACHUSETTS 
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REGENERATIVE FURNACE CONTROL 








FOR QUALITY... 
PRODUCTIVITY 
. « « PROFIT 


METAL ROLLING 


AUTOMATED BY GENERAL ELECTRIC 








REVERSING MILL 

















A NEW CONTROL FOR REVERSING HOT MILLS 


G-E program-control system operates 


General Electric’s new program control for reversing 
hot mills performs an entire rolling cycle—automatic- 
ally. Increased yield per ingot, substantially improved 
product quality and reduced unit cost are outstanding 
advantages of this new control system. 


HOW G-E PROGRAM CONTROL OPERATES 


The entire rolling operation, from ingot entry to fin- 
ished slab, is controlled automatically. A punched card 
or other memory device is used for data storage and to 
control the entire operating sequence. 


The cards are punched to perform mill functions 
previously determined to be the most efficient for the 
equipment involved and the product desired. This con- 
trolling element is read by an industrial card reader. 
which sends impulses to the control circuit and on to 


the screwdown motors, mill table drives, and manipu- 
lator drives. The operator, seated in the pulpit, inserts 
the card into the reader, depresses a pushbutton, and 
then the control directs the entire operating sequence. 
The speed of the mill table, position of the rolls, 
manipulation of the piece, and sequencing operations 
for all passes are controlled automatically by the pro- 
gram control system. 


Yield is increased—-The General Electric program 
control schedules the mill tables to run at the most 
desirable and efficient speed. It also brings the rolls 
into the position calculated for maximum ingot reduc- 
tion on each pass and turns the ingot at the exact 
time determined to produce highest slab quality. This 
precision control produces more finished slabs per turn 
than manually controlled mills. 
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entire rolling cycle — automatically 


Quality is improved—Greater slab uniformity is ob- 
tained with G-E automatic program control. Consistent 
roll settings and mill speeds produce uniform slabs. 
This improved quality control also results in sub- 
stantially less scrap. 

Unit cost is reduced Automatic programming produces 


finished slabs faster than ever before possible. Higher 
operating efficiency of machinery and faster equipment 


adjustment by automatic control cut production time 
therein reducing unit cost. 


Get all the facts on this new automatic control for 
steel mills. Contact your G-E Apparatus Sales Engineer 
today, or write to Sect. 785-10, General Electric Com- 
pany, Schenectady 5, N. Y., for bulletin GEA-6869. 
Industry Control Department, Roanoke, Va. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








SPRAY NOZZLE 


TO IMPROVE SUCH SPRAYING OPERATIONS AS 


@ DESCALING @ HOT STRIP COOLING e@ ROLL 
COOLING @ COOLING SLABS—INGOT MOLDS 
— OPEN HEARTH TUNNELS — PIGS @ COKE 
CHEMICAL PROCESSING @ LUBRICANT 
SPRAYING @ AIR AND GAS WASHING 


Whatever the application 
you will find Spraying Systems Spray Nozzles 
provide noticeable improvement in spraying 
operations ... and often materially lower 
cost. Proved by performance. Supplied in a 
complete choice of types and capacities 
for selection of spray characteristics 
exactly as needed. Your inquiry 
is cordially invited. 








SPRAYING SYSTEMS CO. 
3262 Randolph Street * Bellwood, Illinois 
For complete information write for 


Catalog 24 and special data sheet folder 
“Steel Mill Applications”. 


“CLEVELAND” 


Rotary Slitting and Side Trimmer Knives 


It’s the quality of the 
tool steel plus 40 years 
of ‘‘Know How’’ that 
insure CLEVELAND KNIFE 
users of complete satis- 
faction. ‘‘CLEVELAND”’ 
Knives are made in 
‘*Alloy’’, ‘‘Century’’, 
“‘Peerless’’ and ‘‘High 
Speed’’ grades to meet 
every metal cutting 
condition. 


CLEVELAND KNIFE DIVISION 
6402 Breakwater Ave., Cleveland 2, Ohio 
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@ Has many superior features — 
is lighter, therefore easier to 
handle...is long wearing... has 
high resistance to impact load- 
ing...is Inswell welded. Chain 
and all fittings are 125,000 
p.s.i. tensile strength alloy steel. 


@ Write for Bulletin 
100 covering Herc- 
Alloy Sling Chains, 
including helpful in- [im 
formation on their care, fm 
use and inspection. 


@ Sold in running lengths, slings 
* assembled to customers’ specifica- 
~ tions and other special assemblies. 


COLUMBUS McKINNON 


CHAIN CORP. 
TONAWANDA, NEW YORK 
NEW YORK « CHICAGO *« CLEVELAND 
SAN FRANCISCO « LOS ANGELES 
In Canada: McKinnon Columbus Chain Ltd., 

HERC-ALLOY® St. Catharines, Ont. 


CHAIN 
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and 
operate 


soaking pit covers 


furnace doors 


ingot buggies 


FROM THE CRANE! 
with FEMCO remote control systems 


Anything that can be operated from the floor can 
also be operated from the crane with a Femco 
Remote Control System. 

Your cranemen can operate soaking pit covers, 
open and close furnace doors, position ingot bug- 
gies, start and stop conveyor belts, operate up- 
enders. Trippers and hoppers can be operated from 
ore bridges, cover cranes controlled from an over- 
head crane, or one overhead crane controlled from 
another crane. 

Hundreds of Femco systems are now in service, 


performing these and other tasks for steel mills 


throughout the country, enabling these mills to 
save time and reduce costs. 

These systems require no special wiring—they 
utilize carrier frequencies transmitted over existing 
power circuits. They are rugged and dependable, 
designed and built for the severe conditions of steel 
mill service. Components plug in for easy replace- 
ment... any maintenance that may be necessary 
can be handled by your regular maintenance crews. 

We will be glad to discuss the applications of 
Femco systems in your plant. Just write to Femco, 
Inc., Irwin, Pa. A10 





lron and Steel Engineer, January, 1960 179 





SOLID! 
Section 
of Roebel bar 
for 22.000 Volt, 
76.000 KVA 
turbogenerator 


stator. 
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In NECCOBOND, National has developed a 

complete insulation system, using mica, glass 

and a special impregnant. Its particular 

advantages for high voltage coils are: 

@ Exceptional thermal stability. 

@ Optimum mechanical and electrical 
properties. 

@ High heat conductivity. 

NECCOBOND is based on time-proven insulat- 
ing materials — mica and glass. These are 
welded by a special impregnant into a tena- 
ciously bonded, resilient, voidless insulation 


The 
outstanding 


insulation 
for 

high voltage 
COIIS 


NECCOBOND...solid insulation bonded 
to the copper provides longer life, 
greater strength and stability 


wall. A unique method of fabrication assures 
homogeneous insulation. 

When replacing high voltage coils, investi- 
gate the long term savings with NECCOBOND. 
You'll find our advice impartial—we offer all 
types of insulation. 







For more information, call National's 
| Columbus Plant... HUdson 8-1151. Or 
call your nearby National field engineer. 






National Electric Coil 


DIVISION OF McGRAW-EDISON COMPANY 


COLUMBUS 16, OHIO 


ELECTRICAL ENGINEERS *MANUFACTURERS OF ELECTRICAL COILS, INSULATION, LIFTING MAGNETS 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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OU can handle almost any kind 
of weldment from one up to 175 
tons with this Aronson Machine 
} Company “Excalibur” Positioner. It’s 
designed to position, rotate and weld 
automatically, do it smoothly, at low 
; cost, in a wide range of speeds—with 
l 24 Timken® tapered roller bearings 
to roll a// the loads. Timken bearings 
; are used in the main table spindle, 
left and right hand tilting journals, 
tilting drive pinion and worm, and 
rotation drive pinion and worm. Like 
Aronson, thousands of machine 
builders use Timken bearings be- 

cause they: 
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1) Maintain spindle rigidity, keep gears 
and shafts aligned. The taper of Timken 
bearings enables them to take heaviest 
radial and thrust loads in any combi- 
nation. And full-line contact between 
rollers and races gives Timken bear- 
ings extra load-carrying capacity— 
a margin of safety for overloads. 

2) Give you more for your money. You 
get that in better service from grad- 
uate engineering representatives; in 
better bearing service because of 
Timken Company leadership in bear- 
ing research and testing facilities; in 
better bearing quality because we 
start with industry’s finest bearing 






a 


BETTER-NESS rolls 








Aronson positioner holds, tilts, turns 175-ton 
weldments...Timken* bearings roll ALL the loads 


steel. And the steel’s nickel-rich for 
extra toughness. 

To be sure of better machines, be 
sure the ones you build or buy are 
Timken bearing-equipped. When you 
buy Timken bearings you get... 1) Quality 
you can take for granted. 2) Service you 
can’t get anywhere else. 3) The best- 
known name in bearings. 4) The 
pace setter in lower bearing costs. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: 
““TIMROSCO”’. Makers of Tapered 
Roller Bearings, Fine Alloy Steels and 
Removable Rock Bits. 
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Handles it: “If it hangs from a crane, Heppen- 
stall can handle it.” Stock tongs are ready for 
immediate delivery; custom designs are made 
for special requirements. 





Rolls it: Heppenstall and Midvale-Heppenstall 
Rolls and Sleeves are made from highest quality 
alloy steel, thoroughly worked under modern hy- 
draulic presses to obtain maximum density and 
grain refinement. 





Cuts it: Made from special Heppenstall-pro- 
duced electric induction steels, Heppenstall Knives 
meet the most exacting requirements. 


<)> HEPPENSTALL COMPANY 


PITTSBURGH 1, PENNSYLVANIA 


PLANTS - Pittsburgh, Pa. © Bridgeport, Conn, 
. New Brighton, Pa. 


|. MIDVALE-HEPPENSTALL COMPANY 
AT] Nicetown, Philadelphia 40, Pa. 
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AT UNIVERSAL-CYCLOPS’ NEW COSHOCTON PLANT: fdr 


cal 

= coe = - ’ an 
Stainless gets a fine finish fast i. 
All the rolling at Universal-Cyclops Steel Corporation’s new stainless strip (2) 
finishing plant at Coshocton, Ohio, is accomplished on two rolling mills y 


designed and built by Bliss’ Rolling Mill Division. Steels rolled include 
all standard AISI grades in widths up to 24 inches. 


Workhorse of the two mills is the 4-high reversing mill shown above. It 





is ruggedly built to stand heavy rolling stresses developed at speeds as 






high as 1000 fpm. Auxiliary equipment includes a three-stop coil entry 





Posta 


ramp, coil buggy and mandrel-type payoff reel, flattener and feed roll, Will be | 


tension reels and coil buggies. 





The two-high Bliss temper mill (right) is used principally for straight 
chromium grades of stainless providing proper hardness and a lustrous 
finish to the strip. An unusual design feature is the absence of an entry 
guide box, eliminating a source of dirt accumulation and strip scratching. 

These two mills at Universal-Cyclops are typical of the modern approach 
to rolling mill design you'll find at Bliss. For other examples of our work, 
write us today for your complimentary copy of the 84-page Bliss Rolling 
Mill Brochure, Bulletin 40-B. 





R | S G Bliss is more than a name...it’s a guarantee 
L E. W. BLISS COMPANY, Rolling Mill Division, Salem, Ohio 


SINCE 1857 Subsidiary: The Matteson Equipment Company, iInc., Poland, Ohio 
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(1) Rust and Corrosion 
Control Catalog 

A comprehensive treatise on 
rust and corrosion control by pro- 
tective coatings has been released 
by the Rust-Oleum Corp. High- 
light of the manual is the color hori- 
zons system that stops rust and pro- 
vides lasting beauty in a system of 
specially formulated primers and 
colorful top coatings. Unique gate- 
fold spread unveils 67 actual color 
standards in the system. Other im- 
portant Rust-Oleum systems de- 
scribed in detail are the Rust- 
Oleum water resistant system, heat 
resistant system, floor coating sys- 
tem, heavy-duty chemical resist- 
ant system, galvanized metal coat- 
ing system, wire fence roller coat- 
ing system and the new speedy-dry 
system featuring coatings that dry 
in less than 30 minutes. Easy-to-read 
technique includes 76 full-color 
application photos and 110 color 
chips to show actual colors at a 
glance. Special technical data sec- 
tion features complete information 
on surface preparation, types of 
surfaces, application techniques, 
how to estimate gallonage needed 
for various sizes and shapes, gloss- 
ary of terms, mixing, thinning and 
drying information. The complete 
catalog is printed in four colors 
and includes a specially varnished 
cover for easier handling and 
added protection. (Form No. 259) 


(2) Stainless Processing Lines 
A twelve-page booklet which 
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You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bulle- 
tins to you. 


Note: Post cards expire three months 
after publication date. 











describes processing lines for 
handling stainless steel in mills and 
steel service centers, is available 
from Production Machinery Corp. 
The booklet includes illustrations 
and information on annealing and 
pickling lines, slitting lines, cut-to- 
length lines, grinding and scouring 
lines and vacuum handling equip- 
ment for austenitic sheet and strip. 
Detail photographs show solutions 
to specific problems. 


(3) Shear Knives 

An illustrated brochure describ- 
ing its full line of shear knives for 
all metal-cutting applications has 
been published by American Shear 
Knife Co. The brochure features 
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descriptive sections on each of six 
grades of shear knives, together 
with the company’s recommenda- 
tions for their specific uses. Also 
described and pictured are rotary 
slitter knives, spacing collars, 
wearing plates, tinning machine 
and galvanizing rolls and punches 
and dies. 


(4) Air Control Valve 

Description and specifications 
of Hunt Valve Co.’s new 4 in. 
PDO air control valve are con- 
tained in a 4-page bulletin. In- 
structions are included on how to 
replace entire valve (including 
plug-in solenoid) in less than 30 
seconds. Valve has only two re- 
placement parts, each of which is a 
self-contained unit. The bulletin 
contains four-color cutaway views 
of the product, showing flow in 
both energized and de-energized 
positions. Mounting views and di- 
mensions are included. Also sup- 
plied are detailed application in- 
formation and facts on performance 
of the valve. (Bulletin No. 594) 


(5) Front End Loader 

A new brochure giving facts and 
specifications of their new 126 front 
end loader is available from the 
Eimco Corp. The brochure illus- 
trates the spin-turn ability of this 
machine and lists the features, 
loading cycle speed and full Eng- 
lish and metric specifications of 
this crawler unit, which has a max- 
imum breakout force of 40,000 lb. 
(Bulletin L-1092) 
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Porter-Cable, one of the world’s largest manu- 
facturers of portable wood-working tools, has 
long known the value of quality in a lubricant 
as well as in a power tool. Each piece of equip- 
ment made by Porter-Cable is carefully pre- 
tested before manufacture and then continually 
tested for years after its original appearance 
on the market. It is this kind of thoroughness 
that led to Porter-Cable’s choice of Cities Service 
Pacemaker 300 T as the hydraulic oil to power 
their Fostermatic Screw Machines and Landis 
Grinders. 


But Cities Service Pacemaker T is more than 
a hydraulic oil... it is a multi-purpose line of 
lubricants suited for many applications. Porter- 
Cable also uses Pacemaker 300 T for lubricating 
valves in the plant’s compressors. Pacemaker T 
can be used to lubricate bearings, diesel engines, 
electric motors, generators, reduction gear 
drives, turbines and in circulating systems. 


Pacemaker T is available in various viscosi- 
ties to give you one line of quality lubricants 
that can save costly warehouse space by simpli- 
fying your inventory ...cut maintenance costs 
and extend equipment life. These oils have high 
viscosity index, excellent heat resistant proper- 
ties and are chemically fortified against oxida- 
tion, corrosion, rust formation and foaming. 


Contact your nearest Cities Service office and 
an experienced Lubrication Engineer will call 
to make specific recommendations for your plant 
on the use of Pacemaker T. Or for further infor- 
mation, write: Cities Service Oil Company, Sixty 
Wall Tower, New York 5, N. Y. 


CITIES 


PETROLE 
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Porter-Cable Machine Company 


Syracuse, New York 





Porter-Cable Research Engineer 
testing engine for new 
lawnmower the company 
will produce soon. All new 
products undergo exten- 
sive research and testing 
before production. 


Backbone of Production Line is 
AutomaticScrew Machine. 
Pacemaker T gives out- 
standing performance as 
hydraulic medium in these 
machines as well as in 
Landis grinders and as a 
general lubricant! ageyee™ 
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160” Four-High Reversing Plate Mill 


\\ Machine Company in 
}I In\ Pittsburgh, Penna. 




















Personnel Wews... 


Ralph L. Gray was elected chairman of the board, 
\rmeo Steel Corp., and Logan T. Johnston was named 
to succeed him as president. Mr. Johnston had been 
executive vice president. 

Mr. Gray has spent his entire career in the steel 
industry, and he was assistant to the president of the 
Kansas City Bolt and Nut Co. when its name was 
‘hanged to Sheffield Steel Corp. in 1925. He was elected 
president of Sheffield in 1930, shortly after the company 
became a subsidiary of Armco. He headed Sheffield for 
24 years and was elected executive vice president of 
Armco in 1954, the year Sheffield was integrated as a 
division of the company. He moved up to the presi- 
dency of Armco in 1956. 

Mr. Johnston joined the sales staff of the Columbia 
Steel Co., Butler, Pa., in 1925, and in 1927 that company 
was merged into Armco. In 1930, Mr. Johnston moved 
to Armco’s headquarters at Middletown, Ohio, where 
he organized the company’s railroad sales division and 
served as its manager. He was named Armco’s general 
manager of sales in 1947, and in 1952 was elected vice 
president in charge of distribution. In 1958, he was 
appointed executive vice president and a member of 
the board. 


J. K. Deasy, was named vice president of purchasing 
and traffic, and W. Harry Wright, was named vice 
president and chief engineer, of Weirton Steel Co., 
division of National Steel Corp. Mr. Deasy began his 
employment with Weirton in 1938 as a steel inspector 
in the Metallurgical Department. In 1945, he was 
named assistant to the general traffic manager, became 
traffic manager in 1953 and was named general traffic 
manager the following year. In 1956, he was promoted 
to assistant vice president of purchasing and _ traffic 
and held that position at the time of his current 
appointment. Mr. Wright began his employment with 
Weirton Steel in 1927 in the Strip Steel Mechanical 
Department. In 1931, he transferred to the Engineering 
Department as a draftsman. Mr. Wright was named 
assistant chief draftsman in 1939, became chief drafts- 
man in 1942, and in 1950 was appointed chief engineer, 
the position he held until his current appointment as 
vice president and chief engineer. 


R. L. GRAY 


L. T. JOHNSTON 





Dr. Robert F. Mehl, dean of graduate studies, and 
head of the Department of Metallurgy at Carnegie 
Institute of Technology, has become a consultant for 
scientific liaison between United States Steel Corp.’s 
research organization and various universities and 
research institutes in Europe. Dr. Mehl will be on leave 
of absence from Carnegie Tech and will assist in the 
mutual exchange of scientific and technical information 
for an indefinite period. 


Wayne L. Dowdey, formerly manager of Eimco 
Corp.’s Southern District, has been appointed general 
sales manager for the corporation. Paul O. Richter, 
Kimeo vice president, has been named general manager 
of the Filter Division. Mr. Richter has been connected 
with Eimeco’s sales organization for 24 years. Mr. 
Dowdey in his new post as general sales manager, 
will be responsible for all domestic sales of the corpora- 
tion’s various divisions. Prior to joining Eimeo in 1945 
Mr. Dowdey was with Republic Steel Corp. Before 
leaving Republic, he had advanced to the position of 
mill superintendent at Spaulding, Ala. William M. 
Phillips succeeds Mr. Dowdey as manager of the 
Southern District. Mr. Phillips will be in charge of 
sales of the Birmingham, Ala., and Houston, Texas, 
offices. He joined Eimco as a sales engineer in Birming- 
ham, and in 1957, was appointed assistant manager, 
Southern District. 


Henry A. Tobey has been elected vice president in 
charge of manufacturing of the Bearing and Rock 
Bit Division of The Timken Roller Bearing Co. He 
succeeds H. M. Richey, who retired December 1. 
Mr. Tobey joined the Metallurgical Department of 
Timken in 1928, and was made assistant bearing factory 
metallurgist in 1933. He was promoted to bearing 
factory metallurgist in 1940 and advanced to general 
superintendent of the Canton and Gambrinus bearing 
factories in 1948. In 1954, he was made factory manager 
of the Canton and Gambrinus bearing factories and 
general manager in 1958. 

Russell Martin, formerly superintendent of the 
Assigned Maintenance Department, Middletown, Ohio, 
Works, Armco Steel Corp., has been transferred to the 
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RUSSELL MARTIN J. J. TIMBERLAKE 

Armeo International Corp. for an assignment in Spain. 
John J. Timberlake succeeds Mr. Martin. Mr. Timber- 
lake has been assistant superintendent of the Main- 
tenance Department at the Armco plant. Mr. Martin 
joined Armeo in 1921. He was made an assistant fore- 
man in the Maintenance Department in 1936, and fore- 
man in 1941. He was later named assistant to the super- 
intendent of the maintenance Department, and became 
assistant superintendent in 1948, and superintendent of 
assigned maintenance in 1957. Mr. Timberlake joined 
Armeo in 1935. From 1940 to 1944, he served as an 
electrical engineer in the Engineering Department, 
and became a general foreman in the Maintenance 
Department in 1944. In 1948, he was promoted to 
assistant superintendent of the Maintenance Depart- 
ment, and held that position until bis new appointment. 


James P. Sullivan has been appointed assistant super- 
intendent of the Open Hearth and Electric Furnace 
Department at the Gadsden, Ala., plant of Republic 
Steel Corp. Mr. Sullivan has been transferred from 
Chicago, Ll., where he was assistant to the melt shop 
superintendent at Republie’s plant. 


Walter N. Marble has been appointed assistant 
superintendent of the Cold Strip Department at the 
Gadsden, Ala., plant of Republic Steel Corp. Mr. 
Marble was formerly with Jones and Laughlin Steel 
Corp., where he held positions as superintendent of 
the Cold Strip Department and supervisor of quality 
control. 


Chris H. Bartlett, Westinghouse Electric Co. vice 
president, has been assigned as deputy general manager 
of the East Pittsburgh Division. A. L. Shepler, former 
director of management services, succeeds Mr. Bartlett 
as executive assistant to A. C. Monteith, vice president 
and general manager, apparatus products. L. C. Berger, 
formerly budget manager of the Motor and Control 
Division at Buffalo, N. Y., replaces Mr. Shepler as 
group director of management services in Pittsburgh, 
Pa. James M. Wallace, formerly manager of the meter 
division in Newark, N. J., has been appointed assistant 
manager of the Manufacturing and Repair Divisions 
with headquarters in Pittsburgh. In mid-1960 upon the 
retirement of H. R. Larson, manager of the M & R 
divisions, Mr. Wallace will become manager. A. J. 
Petzinger succeeds Mr. Wallace as manager of the 
Meter Division. He was formerly manager of the 
instrument department of that division. Succeeding 
Mr. Petzinger is R. W. Lang, who has been serving as 
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manager of the director systems department in Pitts- 
burgh. Temporarily, Mr. Lang’s responsibilities will 
include both the instrument department at the meter 
division and the director systems department. 


Luther W. Cashdollar has been elected vice presi- 
dent—sales of Union Electric Steel Corp. Mr. Cash- 
dollar rejoins Union Electric Steel with whom he had 
spent 15 years and was chief metallurgist until leaving 
in 1953 to accept another position. 


H. A. Bednarski was promoted to assistant manager, 
basic sales, hearth materials and K. E. Hansen to 
assistant manager, basic sales, Harbison-Walker Re- 
fractories Co. Mr. Bednarski was with United States 
Steel Corp.’s South Works in Chicago, Ill., prior to 
joining Harbison-Walker in 1956. Mr. Hansen has been 
associated with Harbison-Walker since 1952. 


George Turney ‘‘ Mike’ Bowman was named manager 
of rolls sales at Hyde Park Foundry & Machine Co. 
He has been with the company for the past 14 years. 


Regis F. Dunlavey has been appointed assistant 
superintendent of the Finishing Department at the 
Buffalo, N. Y., plant of Republic Steel Corp. Mr. 
Dunlavey had been supervisor of steel conditioning 
prior to this promotion. He has been with Republic for 
the past 32 years. 

Edward A. Gilmore was named superintendent of the 
seamless tube mill at The Youngstown Sheet and Tube 
Co.’s Indiana Harbor Works. Before joining Youngs- 
town, Mr. Gilmore was general superintendent of the 
Mannesmann Tube Co. for three years at Sault Ste. 
Marie, Ontario, Canada. He also was employed by the 
Colorado Fuel and Iron Corp. at Pueblo, Colo., as 
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First, by more efficient material handling. They provide 
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} Second, by the instant finger-tip controllability of these 
feeders. Flow of material can be regulated to match the 
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Third, by simplicity of design. The powerful electro- 
nagnetic drive assures long, trouble-free service with very 
lOw maintenance cost 
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seamless superintendent; Kaiser Steel Corp. at Fon- 
tana, Calif., as assistant superintendent of the butt 
weld pipe mill, and as hot mill general foreman for 
Pittsburgh Steel Co. at Allenport, Pa. 


Robert L. Gibson has been appointed general man- 
ager of General Electric Co.’s Transformer Division, 
with headquarters in Pittsfield, Mass. Mr. Gibson, 
who was formerly general manager of the company’s 
Chemical and Metallurgical Division succeeds Ray W. 
Smith, who has resigned to accept another position. 
At the same time, Dr. Charles E. Reed was named to 
replace Mr. Gibson as general manager of the Chemical 
and Metallurgical Division with headquarters in 
Bridgeport, Conn. Dr. Reed had been general manager 
of the Metallurgical Products Department, Detroit, 
Mich. Mr. Gibson joined General Electrie in 1925. 
\fter early years of service in publicity, advertising 
and sales promotion, Mr. Gibson in 1948 was named 
manager of the Plastics Division of the Chemical 
Department and later was made assistant general 
manager of the department. He was appointed general 
manager of the department in 1951, and general 
manager of the Chemical and Metallurgical Division 
when it was created in 1954. He was elected a vice 
president of the company in the same year. Dr. Reed 
joined General Electric as a research associate in the 
Schenectady Research Laboratory, and later headed 
the chemical engineering organization of that labora- 
tory. He became manager of the Chemical Engineering 
Department in 1945 and general manager of the Silicone 
Products Department in 1952, a post he held for seven 
vears before becoming general manager of the Metal- 
lurgical Products Department early in 1959. 


Robert A. Barr has been elected a vice president of 
The Babeock & Wileox Co., and has assumed charge 
of the Refractories Division. Mr. Barr succeeds James 
E. Brinckerhoff, who retired December 31 after 40 
vears of service. Mr. Barr was appointed general 
manager of the Refractories Division last year. He 
was at one time assistant general manager of Carbo- 


rundum Co.’s Refractories Division. 


Joseph F. Knight has been appointed manager of 
operations for the Kaiser Refractories & Chemicals 
Division, Kaiser Aluminum & Chemical Corp. At the 
same time, Charles A. Smith, who was appointed a vice 
president of Kaiser Aluminum & Chemical Corp. 
following the merger last year with the Mexico Re- 
fractories Co., will co-ordinate the division’s research 


J. F. KNIGHT 
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and product development, technical services, engineer- 
ing and raw materials. 


Eugene A. Cook, Jr., has been appointed chief en- 
gineer, Selas Corp. of America. Since 1950, Mr. Cook 
had been associated with Surface Combustion Corp., 
his most recent position being staff engineer. 


J. L. Tatman has joined the J. R. Miller Co. as 
metallurgical engineer. Mr. Tatman has held manage- 
ment assignments in the Blast Furnace and Rolling 
Mills Divisions of The Youngstown Sheet and Tube Co.., 
Wheeling Steel Corp. and the National Tube Division 
of U. S. Steel Corp. For the past three years Mr. Tat- 
man has handled foreign assignments at the Tata 
Iron and Steel Co. and the Mysore Iron and Steel 
Works in India, and in Venezuela at the new govern- 
ment integrated steel plant being erected along the 
Orinoco River. 

Robert C. Meissner has been named president of 
Meissner Engineers, Inc. He was previously executive 
vice president of the firm and administrative officer for 
all projects in consulting and design. 


L. I. Sieloff, formerly with the Detroit, Mich., 
district office, Surface Combustion, Div. of Midland- 
Ross Corp., was moved to the Indianapolis, Ind., 
office. W. M. Dempster, sales engineer in the Syracuse, 
N. Y., office, succeeds Mr. Sieloff at Detroit. T. T. Phipps 
moves to the Syracuse office from Cleveland, Ohio, 
and G. F. Willhauck, from the Toledo Sales Department, 


moved to the Cleveland office. 


W. T. Alderson has been elected vice president, 
Ingersoll-Rand Co. Mr. Alderson, previously manager 
of the company’s Compressor Engineering Department, 
joined Ingersoll-Rand in 1927 after service with 
General Electric Co. as an industrial engineer. 


Donald H. Turk has been appointed chief engineer by 
Production Machinery Corp. Mr. Turk formerly held 
the position of chief design engineer. 


Louis J. Jacobs, formerly research director, has been 
appointed vice president in charge of manufacturing 
and research of The 8. Obermayer Co. He will direct 
the manufacturing and research for both the Obermayer 
Division and the Ramtite Division. 


Robert C. Bown was appointed as manager, General 
Products Division sales, Midwest region, and F. H. 
Woodruff as manager of the Evansville, Ind., district, 
Allis-Chalmers Manufacturing Co. Mr. Bown had 


J. L. TATMAN 


E. A. COOK, JR. 
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SPRAY CHAMBERS ; | ae 
in full operation at the Terni iron and steel works 


in Italy since 1958 


ROLLER APRON Developed to the Junghans system in co-operation with Messrs. 


Mannesmann and Bohler i 


FLAME CUTTER _— DEMACG DUISBURG CERMANY 
; U. S. - Representatives : 
: BILLET TILTER —_ ; AMERICAN DEMAG CORPORATION, 
i / ( One Gateway Center, Pittsburgh 22, Pa. 
ROLLER CONVEYOR * \ | 
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IS TODAY’S BIG 


NAME IN ELECTRONIC PROCESS CONTROL 


The name ‘Taylor’ has long been famous for pneumatic control. This reputation 
was recently enhanced by the introduction of the highly successful TRANSCOPE* 


pneumatic line. 
Now, one year since their announcement, TRANSCOPE Electronic instruments 
have already established new standards of convenience and accuracy. 

Paralleling all the outstanding features of the TRANSCOPE pneumatic line, these 
electronic instruments have proven their dependability in field service. They are 
“naturals” for the metals industry. Why not call in your Taylor Field Engineer to 
consult with you, or write for Catalog 98335. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Ont. 


TRANSMITTER 


RECORDER 


CONTROLLER 


VALVE POSITIONER 





= ELECTRONIC PROCESS CONTROL 


700T Potentiometer Transmit- 
ter is famous for high accuracy 
and dependability. Senses and 
converts Temperature (either 
thermocouple or resistance 
elements), Load, Speed, pH 
or other millivolt signals to 
an electrical and/or pneumatic 
output. Electronic balancing. 
No need for slide wires, bat- 
teries, cells or moving parts. 
Interchangeable plug-in serv- 
ice cans permit quick adap- 
tion for use with different pri- 
mary elements. 


7015 AC or DC Recorder is all 
transistorized, unaffected by 
+10% line voltage variation. 
Positive, precise pen posi- 
tioning assured by extremely 
powerful servo-motor. Con- 
trol settings can be made from 
front or rear of case. Plug-in 
Recorder slide can be re- 
moved without disturbing 
process control. 

Other plug-in features include 
set point transmitter, automa- 
tic-to-manual switching unit 
and controller mechanism. 


704R AC or DC Controller has 
all benefits of most advanced 
control circuits. Unique diode 
limiter circuit permits even 
two-response controllers to 
eliminate over-peaking on 
most applications. Effective 
at all times whether variable 
is approaching control point 
from above or below; on 
changes in set-point; follow- 
ing major process disturbanc- 
es, or on start-up. 
Unaffected by line voltage 
changes up to +10%. 


713R Valve Positioner couples 
advanced electronic control 
with smooth pneumatic ac- 
tion. Converts an electrical 
milliampere input from the 
controller into a pneumatic 
force, insuring positive posi- 
tioning of valve actuator pro- 
portional to electrical input. 
Unmatched stability, due to a 
powerful, balanced armature 
that minimizes effects of shock 
and vibration. Designed for 
Class 1, Group D, Division 1 


equipment. 
*Reg. U.S. Pat. Off 


Taylor Lnstruments MEAN ACCURACY F/RST 
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been manager of the Evansville district since 1954. 
He joined Allis-Chalmers in 1946 and had been a sales 
representative in the St. Louis, Mo., district for eight 
years before being named manager at Evansville. 
\ir. Woodruff came to Allis-Chalmers in 1948 and had 
been a sales representative in the Memphis, Tenn., 
listrict since 1950. 

Roger H. Jones has been appointed sales manager in 
‘tharge of metal producing industries for the Industrial 
Products Division of the Western Gear Corp. Before 
oining the Western Gear Corp., Mr. Jones worked 
for three years as an independent consultant in the 
steel industry. Prior to that he was superintendent of 
mechanical maintenance for Bethlehem Pacific Coast 
Steel Corp. where he was employed for 20 years. 

Franklyn J. Millhouse has been promoted to Pacific 
Coast sales manager for Great Lakes Carbon Corp.'s 
Electrode Division. Associated with Great Lakes 
since 1950, Mr. Millhouse was sales representative at 
the division’s Detroit, Mich., office prior to his new 
assignment. 

Robert Geiger has been appointed by Western Gear 
Corp. to serve as a sales engineer out of the company’s 
Chicago, Lll., office. 

Obituaries 

C. Clarke Wales, chief project engineer, National 
Tube Div., United States Steel Corp., Lorain, Ohio, 
Works, died December 23. He was 59. Mr. Wales 
joined Otis Steel Co., Cleveland, Ohio, in 1925, and 
served as chief engineer frem 1930 to 1937. He later 
served as assistant general manager of Algoma Steel 





Cc. CLARKE WALES 


Corp., Ltd., and as vice president and general manager 
of Hamilton Bridge Co., prior to joining National Tube 
in 1945. Mr. Wales was president of the Association of 
[ron and Steel Engineers in 1939. 

Patrick J. Gibbons, executive vice president of Vana- 
dium Corp. of America until his retirement in 1952, 
died November 28. 











tear of rugged mill conditions. 





899 GRANT STREET 





PRESENTING AN OLD WORKHORSE 


This Bucciconi magnetic sheet piler is now ten years old. It has handled countless thousands 
of sheets safely and dependably in a highly productive operation. 

The principles behind the Bucciconi magnetic sheet pilers are sound, practical, and proven. 
These machines are built not only for performance but also to stand up under the wear and 





74” x 200” Magnetic Sheet Piler 


BUCCICONI ENGINEERING COMPANY INC. 


PIONEERS AND MANUFACTURERS OF MAGNETIC AUTOMATION MACHINERY FOR HANDLING STEEL SHEET AND STRIP 
MANUFACTURERS OF MAGNETIC CONVEYORS, MAGNETIC SHEET PILERS AND DE-PILERS, MAGNETIC ROLLS, MAGNETIC PROXIMITY INDUCTO-SWITCH, 
THE D. B. MICROGAGE, AND TIN PLATE ASSORTING EQUIPMENT. 


GARY, INDIANA, 


U. S. A. 
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One of the largest slitting & coiling lines 








60,000 pound, 75 inch wide— 
Slitting and Coiling Line 


y.. of experience have 


given us the ability to 













furnish equipment to meet 
every slitting and coiling 
requirement. Bulletin SC55 
gives our complete story. Ask 


for it on your letterhead. 





a obligation. 


Photos show Stamco 






slitting and coiling 






unit in cold strip mill 





Te Bremen, Ohio 


STAMCO, Ince, 


Vi 
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AND HEAVY INDUSTRIAL SERVICE 





Electric Revolving Machines + Special T rolleys 


VICTOR R. 
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CRAIN Eis 


FOR STEEL MILL SERVICE 








Whether for heavy duty service in steel mills or for () 
general industrial use, Browning cranes embody a Y 


thorough-going experience which dates back to 1900. 

Mill type cranes are designed and built to satisfy or 

surpass A.I.S.E. requirements in point of both 

materials and workmanship. Bearings have an 

adequate life factor. Shafts are of the highest quality 

alloy steel. We design in accordance with your 

specifications or to suit your individual needs... rata sal eT Le 


cc 





Victor R. Browning also makes a complete line of 





trolleys which can be used on existing bridges. wa 
° * 7 ' 
Information worth your writing for: 
(1) our complete, well illustrated catalog describing 
Browning cranes, trolleys, brakes, hook blocks; 


(2) separate bulletin on Browning brakes. 









Electric Overhead Traveling Cranes 


Electric Brakes +« Buckets 





& COMPANY, INC. 





WILLOUGHBY (CLEVELAND), 
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EVERY TYPE-EVERY USE 


oKF. 


INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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ANGULAR CONTACT BALL BEARING 


This is the bearing to use when you need a high- 
speed bearing to support either (a) heavy thrust 
load, or (b) thrust load combined with radial load. It 
lends itself to various mounting arrangements. For 
example, if you need axial rigidity and high radial 
capacity you can mount two of these bearings in 
pairs either face-to-face or back-to-back. Or, if very 
high thrust capacity is needed, you can mount two or 
more of these bearings in tandem. 

This standard bearing is available in over 80 sizes 


of single- and double-row types. Bore sizes range 
from 34” to just over 7”. 








SPHERICAL ROLLER BEARING 


Ses" invented the spherical roller bearing almost 
forty years ago. Since then, we've improved the 
original design several times—so that, today, our 
‘Type “C” spherical roller bearing offers longer life 
and 334% greater capacity. 

This increased capacity is largely due to the num- 
ber, size and shape of the rollers—and the improved 
accuracy with which they’re guided. Because these 
bearings are inherently self-aligning, their full ca- 
pacity is always available for substantial thrust load 
in either direction as well as heavy radial load. 
These bearings also have special lubricating grooves 
that channel lubricants directly to the spherical 


rollers. 
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SPHERICAL ROLLER THRUST BEARING 


Need a thrust bearing capable of carrying unusual |y 
heavy loads? Then specify this self-aligning spher- 
ical roller thrust bearing. It will carry either heavy 
thrust or combined thrust and radial loads. Because 
of its ability to carry high thrust at high speeds, this 
bearing is frequently chosen over large angular con- 
tact ball bearings for heavy-duty applications. 


S&F makes this bearing in twenty-five standard 
sizes ranging from 4.3” to 14.9”. And it’s competi- 
tively priced. 








TYPE SAF PILLOW BLOCK...with self-aligning 
ball or spherical roller bearings 


Here's a rugged cast-iron pillow block that provides 


high efficiency with low friction. 

We make this split pillow block with ball bearings 
for normal loads and with spherical roller bearings 
for heavy loads. We also equip it with Triple-Seal 
rotating rings that effectively protect the bearing 
from abrasives and corrosives, and prevent oil or 
grease from leaking out. 


This pillow block can be mounted directly or 
with an adapter. Stabilizing rings are provided at 
no extra cost for applications where a “‘held’”’ bear- 
ing is required to maintain shaft location. For 
heavy-duty applications, a cast steel housing (Type 
SAFS) is available. Shaft sizes from 34” to 1014”. 
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Only S&F can offer you unbiased bearing recommendations — because only S&F produces all 
our major types of anti-friction bearings: spherical, cylindrical, ball, and tapered roller bearings. 
For complete details on each type, just call the nearest of the twenty-four S&F sales offices. 
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SINGLE-ROW DEEP-GROOVE BALL BEARING 


Here's a ball bearing that does two jobs, and does 
both of them well. It sustains heavy radial load as 
well as thrust load in either direction. Not only that, 
this bearing can be grease-lubricated when used at 
normal speeds and lubricated with oil at high speeds. 


Yet this is a standard S&F bearing, mass-pro- 
duced in various sizes at our automated Altoona 
(Pa.) plant. It’s available in over 100 sizes ranging 
from over 54” O.D. to almost 16” O.D., and with 
various seal, shield and snap-ring combinations. 








TYPE SDAF PILLOW BLOCK...with spherical 
roller bearings 


Need an exceptionally sturdy pillow block? One 
that can withstand abnormal shock loads or heavy 
thrust loads day after day? Then specify S&S Type 
SDAF 


To provide maximum strength, four heavy bolts 
secure the cap of this pillow block to the base. Both 
halves are accurately aligned by dowel pins. And 
like the Type SAF, this pillow block comes equipped 
with Triple-Seal rotating rings that protect the bear- 
ing from foreign matter and retain the lubricant. 


Type SDAF pillow blocks are made of cast iron 
but are also available in cast steel (specify Type 
SDAFS). They can also be mounted directly or with 
an adapter. Shaft sizes range from 2-11/16” to 14”. 
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CYLINDRICAL ROLLER BEARING 


Got a space problem? Here’s a bearing that gives 
you high radial capacity — at very high speeds — in 
relatively small space. It’s the S&F cylindrical 
roller bearing — which provides high radial capac- 
ity and minimum shaft friction. Controlled shaft 
end float within this bearing is a natural advantage 
of its design. 


You can get prompt delivery in 154 bore sizes 
ranging from just under 1” to 6”. Double-row cy- 
lindrical roller bearings are also available in bore 
sizes from 1” to 9.5”. 








“Tyson TAPERED ROLLER BEARINGS 


What type of tapered roller bearing do you need: 
single-, double- or four-row? SiSF’s division, 
‘Tyson Bearing Company, makes all three of these 
types in a wide range of standard sizes. 


The single-row type is especially suitable for 
carrying radial loads simultaneously. Double-row 
types are designed for use where the radial capacity 
of two single-row bearings is required. For special 
applications, the four-row type offers very high ra- 
dial capacity in limited space. 


All Tyson tapered roller bearings are interchange- 
able, size for size, with other makes of tapered roller 
bearings where the part numbers are the same. 


5949 


* REG. U.S. PAT. OFF. 
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SERIES 
9000 


For continuous 
» service, heaviest 
/ and coarsest 
materials. 


SERIES 

/ g000 
' For continuous 
operation, heavi- 


er-weight, abra- 
sive materials. 


SERIES 
7000 


For continuous 

' operation, heavy- 

, weight, abrasive 
materials. 


SERIES 
6000 


For intermittent 
operation or 
continuous han- 


SERIES brea dling of light- 
5 000 weight material. 


For intermittent 
or light service, 
fine or small 
lump materials. 


series of belt conveyor idlers 


end wasteful over and under-engineering 


LINK-BELT’s complete line is your best insurance 


against high replacement and maintenance costs 


Yes, industry’s broadest belt conveyor idler line permits 
“pin-point” selection that results in substantial savings in 
purchasing and maintenance—avoids wasteful over or 
under-engineering. Five series in over 630 types range in 
application from light or intermittent service to continuous 
/ heavy-duty operation—in both 20° and 45° troughing for 
a broad range of belt widths—with rolls of various diam- 


eters, materials and coatings. onsee 





For further facts on this broad line—con- 
tact your Link-Belt office or authorized 
stock-carrying distributor. Look under 
CONVEYORS in the yellow pages of your 
phone book. Or write for new Catalog 2716. 





BELT CONVEYOR IDLERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Warehouses, District Sales Offices and 
Stock Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sidney); Brazil, Sao Paulo; Canada, Scarboro 
(Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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Youngstown Alloy Casting Corporation 
Youngstown, Ohio 
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O? Analyzer at Pittsburg, Cal. Works 


s fast as budget and operating 
conditions permit, open hearth 
furnace operators are switching to 
accurate, dependable Leeds & North- 
rup Oxygen Analyzing and Control 
Systems for improved O-H combus- 
tion practice. At over 70 installa- 
tions, superintendents are anticipat- 
ing increased roof life, lowered fuel 
costs and shorter heats. 

Typical of complete installations 
of this industry-proved equipment 
are those at three plants of Colum- 
bia-Geneva Steel Division, United 
States Steel Corporation. There, 19 
L&N systems have been in opera- 
tion, some since eariy 1957, provid- 
ing automatic control of exit gas O2 
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Exclusive L&N Steam Jet Sampling System 





New Trend in 


Open Hearth Combustion Control 


Columbia-Geneva modernizes with continuous Oz analysis 


content .. . speeding heats and low- 
ering Btu requirements. 

These systems operate directly 
from Leeds & Northrup Magnetic 
Oxygen Analyzers. Continuously 
sampling the oxygen content of 
waste gas, the Analyzers supply a 
signal to Speedomax”® recorder-con- 
trollers. The control systems, in 
turn, operate to adjust louvers on 
the forced air fan, or control fuel 
directly to maintain the desired 
oxygen content in the waste gas. 

And at all installations, the L&N 
Magnetic Oxygen Analyzing equip- 
ment is providing a stable, accurate 
measurement, fully compensated for 
background gases, without flamma- 


ble auxiliary gases. The exclusive 
L&N Steam Jet Sampling feature 
assures that a clean sample is con- 
tinuously delivered under pressure 
to the Analyzing Unit. 

Ask your nearby L&N engineer 
about this important trend in open 
hearth combustion practice. He can 
give you facts and figures about how 
others have profited from this equip- 
ment. Call him, or write 4942 Sten- 
ton Avenue, Philadelphia 44, Pa. 


yteet 


LEEDS 


Instruments 


NORTHRUP 


Automatic Controls « Furnaces 


lron and Steel Engineer, January, 1960 








NOTE THESE 


WIRE DRAWING 
EQUIPMENT 











SAFETY for men and equipment is engineered thor- 
oughly into Vaughn Wire Drawing Machinery—in 
every type, in every model. The high operating speeds 
of modern Vaughn machines are safe speeds because of 
this engineering. Our Motoblox, Motoblocs, Ringblox 
and other equipment are designed to match productivity 
with protection over the widest range. Let us detail our 
many safety developments, at your convenience. 


Beck or’ ha XL naw/ 


The VAUGHN MACHINERY COMPANY 
CUYAHOGA FALLS, OHIO 
COMPLETE COLD DRAWING EQUIPMENT—Continuous or Single 


Hole ... for the Largest Bars and Tubes... for the Smallest 
Wire . .. Ferrous, Non-Ferrous Materials or their Alloys. 





"Give Us The Runway and We'll Lift The World” 


Overhead Cranes * Gantry Cranes * Mill Cranes 
and Equipment * Hot Metal Cranes * Ladle Cranes 


Stripper Cranes * Soaking Pit Cranes * Soaking 

Pit Cover Cranes * Charging Machines * Furnace be 

Chargers * Slab Handling Cranes * Bucket Cranes Alliance 

Magnet Cranes * Mold Yard Cranes * Skull 

Cracker Cranes * Ingot Buggies * Run-Out Tables 

Car Dumpers * Special Mill Equipment * Ore & 

Coal Bridges * Loading & Unloading Towers 

Forging Manipulators * Forging Cranes * Power . 

House & Dam Cranes * Dock & Pier Handling ‘eelt-leiallal—metoiaa pany 
Equipment * Research, Development & Engineering 

Service * Licensees & Manufacturing Facilities in Main Office « Alliance, Ohio 
Other Countries. 
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GEAR SPRAY VALVE 
A The addition of an Air Lube 


rear spray valve for use with cen- 
ralized lubricating systems has 
een announced by Engi- 
eering Corp. 

The valve, which requires only 
15 to 25 lb of air pressure for proper 
optimum spray results, auto- 
matically shuts off air when lub- 
ricant feed shuts off. The combina- 
tion of low quick 


Trabon 


pressure and 





sub- 
lubri- 


shutoff results in 


savings in air and 


automatic 


stantial 
cant. 
Because of its unique design the 
gear-spray 
justment of 


valve requires no ad- 
spring tension to meet 
varying conditions of lubricant vis- 
cosity or temperature. Oils and all 
greases suitable for pumping may 
be used. 

The valve can be used with 
centralized systems that are spe- 
cifically planned for gear lubrica- 
tion only, or it can be added to 
existing where a_ switch 
to “all-purpose” lubricant permits 
both gears and bearings to be served 
by the same pump. In the latter 
case another valve, injector or 
added to the existing 
system to supply lubricant to the 
gear-spray valve. The output of 
this added feeder or valve is con- 
ected to the lube inlet of the spray 
lve and plant air, regulated to 
» to 25 psi, is connected to the 
ir inlet. Spray nozzles of the flat 
ittern (internal mix) or cone 
attern (external mix) are available. 

When used with a centralized 


systems 


feeder is 





ron and Steel Engineer, January, 1960 


Coujoment News... 


spray valve design 
unique feature. 
gives warning at 


system, the 
provides another 
It automatically 
the pump due to air 
nozzle blockage. 

Installation is simple. No re- 
striction is made as to size of air 
or lube supply line or length of line. 
4 or %g-in. tubing is usually used 
for either line. 


BAR AND TUBE PRINTER 


A A new offset bar and tube printer 
is being marketed by the Pannier 
Corp. To be known as the “Econ- 
omy” model, the new printer com- 
plements the company’s line of 
larger in-line production bar and 
tube printers, but its smaller size 
and mobility, when mounted on its 
portable stand, permits its use also 
as a utility printer. 

This unit offset-prints bars and 


tubes of metal or plastic from 14 
to 11 in. OD, without changing 


guide wheels, and operates at speeds 
up to 250 fpm, with a continuous 
message in characters from 146 to 
34 in. high. It is especially well 
adapted for marking plastic tubing 


failure or 





at extrusion speeds as low as one 
foot per minute. The printing wheel 
has a printing circumference of 12 in. 
and a face width of 1 in. It uses 
either a premolded rubber die or 
changeable rubber type. The num- 
ber of characters or message cycles 
per revolution depends on size of 
type. 

The printer is operated by friction 
of the moving tube or bar. All 
rotating parts are gear driven and 
mounted on nonrotating shafts. 

The portable pedestal mount 
provides easy height adjustment 
of the marker head by hand wheel 
connected to a vertical rack and 
pinion. The mount also provides 
a vertical adjustment for the sup- 
port roll and a horizontal adjust- 
ment for the side guides. By tilting 
to 45 deg the unit may be easily 
moved about on rollers mounted 
at the rear edge of the pedestal 
base plate. 


For permanent production line 


use, the marking head, supplied 
separately, is easily installed. It 


requires only a 1%4-in. diam _ ver- 
tical standard for which a clamping 
sleeve is provided. 


AUTOMATIC ROLL LATHE PLACED IN OPERATION 


This 48-in. Mackintosh-Hemphill automatic roll lathe was recently placed in 
operation in the roll shop of a large eastern steel producer. Fitted with elec- 


tronic tracing equipment, 


it automatically cuts contours in structural and 


shape rolls up to 4 ft in diam and 21 ft long, turning either on centers or roll 
neck housings. When cutting shape work, the lathe can make 8-in. plunge cuts. 
It is used for both roughing and finishing work on a round-the-clock basis. 
Special features of the new lathe include an all-geared, totally enclosed head- 
stock, an extra-wide three-way bed, carriage rapid traverse and a live-center 
tailstock. 
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>. MR. RED 
CIRCLE 





Red 
CIRCLE ROLLS 


for every purpose 





Uniform performance, high produc- 
tion and long service are unfailing 
characteristics of these better rolls, 


Preferred by leading mills through- 
out the nation for more than half a 
century, 

Yes, there’s a Red Circle Roll for 


every purpose, 


ROLLS 
Nickel Alloy Grain Nickel Chilled Rolls 
Rolls Moly Rolls 
srain Rolls Nodular Iron Rolls 


hilled Rolls 
All Grades Nickel Alloy Iron 
Rolls for Hot and Cold Rolling 


FOUNDRY and 


MACHINE CO. 





HYDE PARK 
Westmoreland County, Pa. 
/ Rolls 
— Rolling Mill Equipment 
y, Gray Iron Castings 
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ROLLING MILL 


A A heavy-duty, high-precision 2- 
high /4-high combination rolling mill 
has just been installed at the nuclear 
components development laboratory 
of the Westinghouse Electric Corp., 
Cheswick, Pa. The current ex- 
pansion at this location will provide 
additional development and_ pro- 
duction facilities for fuel elements 
and core components used in the 
atomie power industry. 

Designed and built by the Loma 
Machine Manufacturing Co., Ine., 
the machine is normally operated 
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in either a 6 x 8-in. 2-high 
setup or a 1! and 6 x 8-in. 4-high 
setup. The 2-high arrangement. is 
used for either hot or cold break- 
down rolling of plate and sheet, 
and grooved rolls are also available 
to process rounds, squares and other 
shapes. In the 4-high setup strip 
is cold finish rolled to gages as 
thin as 0.001 in. By moving the 
outboard mill housing, the machine 
can also accommodate 10-in. wide 
rolls. 

The mill is furnished with high- 
strength steel housings, twin hand- 
wheel wormdrive screwdowns, uni- 
versal joint spindles, herringbone 
gearing and a 15-hp infinitely vari- 
able speed drive. The rolls are made 
of forged alloy steel and are hard- 
ened to 100 Shore Scleroscope. 
The roll necks are mounted in 
super-precision needle roller bear- 
ings having a_ total separating 
force capacity of 175,000 lb. The 
machine is lubricated by a central- 
ized grease system. 

The new Westinghouse laboratory 
will be available to all industry and 
government customers for evalua- 
tion programs and to conduct pilot 
and full production on a wide and 






























TM Alloy Chain puts muscle in 
your safety record. Enormous 
tensile strength—125,000 Ibs. p.s.i. ' 
..-» rugged stress-free links... 

controlled heat-treating. These are 

a few of the reasons why TM Alloy 

Chain is on the job in industry all 

over America. See your distrib- 
utor or write for Bulletin 14. 
S.G. Taylor Chain Co., Inc., 
Hammond, Indiana 








Everything Swings 
on TM Slings 
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Predictable Performance 


... lS assured 
Detroit Steel Corporation 
with the installation of a 








Availing themselves of SECO’s facilities 
for custom building efficient slitting lines, 
the Detroit Steel Corporation, Detroit, 
Michigan, just recently installed this 60’ 
Seco Slitting Line thereby assuring pre- 
dictable performance. The entire unit, 
consisting of a cone-type Uncoiler, Slitter 
and Recoiler, was specifically designed 
and built by SECO for this customer. 

Whatever your present requirements 
may be, call upon SECO’s staff of trained 
sales engineers to assist you in planning 
for the present as well as your ‘future’ 
capacity. 


”\ 4X. TV) 60" SLITTING LINE 


Seco builds acomplete range of slitting lines available from 12” to maximum strip widths. 


STEEL EQUIPMENT 
COMPANY 


P.O. BOX 737, WARRENSVILLE STATION 


CLEVELAND 22, OHIO 


lron and Steel Engineer, January, 1960 





SECO STEEL MILL EQUIPMENT 





® Leveling and Shearing Lines © Multiple Strand Pull-out Rolls 


¢ Combination Edging and and Take-up Frames 
Flattening Lines ® Strip Coilers (Up and Down 
* Tension Reels for Strip Type) 
Polishers © Traverse Reels for Narrow 
© Narrow Strip Grinding Strip 
Machines © Steel Coil Up-enders 


® Slitting Lines Scrap Ballers 


Affiliated with Ze VUlim Engineering Co., Inc. 
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FAR AHEAD IN DESIGN AND EFFICIENCY 
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PROVEN PERFORMANCE 
FEATURES: 


Heavy Duty roll lathe rigidity—with 
the versatility of the engine lathe 


Use of carbide, or ceramic tools provided 


by wide RPM range of headstock speeds 


3-Way bed for rigidity, with hardened 
and replaceable wear plates 


Anti-Friction Ball screws and nuts for 
longitudinal travel of carriage and cross- 
slide insuring precision tracing 


Operator travels with the work 


Heavy-Duty spring-loaded tail stock with 
load indicator—safeguards bearings 


Headstock has illuminated inspection 
ports, automatic lubrication, 
Timken roller bearings 


Housings—manually or hydraulically 
operated 


Electric-Hydraulic Ragging attachment 
optional 


Heavy Duty mill type construction 
Herringbone gearing throughout 


Faceplate overhang eliminated. 





(Capacities 24” - 36” - 48” - 60” - 72”) 


Automatic 


93 


“templet or numerically controlled 
hydraulic or electric tracers assure 
Sine finish and precision operation 


Designed for a single purpose—roll turning. Choice of 
turning rolls in housings on the roll necks or using the 
heavy duty live centers provided in the headstock and 
tailstock. 

“YOUNGSTOWN?” engineering anticipates your fu- 
ture, as well as present productive position, in this 
quality line of Contour Roll Lathes. 


Write us to arrange a demonstration, 


The Youngstown Foundry & Machine Co. 
Serving Industry Since 1885 


Youngstown 1, Ohio 
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growing array of nuclear fuels and 
materials. Initial work will be 
direeted at improving uranium oxide 
fuel element fabrication and ura- 
nium alloy fuels clad in such mate- 
rials as zirconium, aluminum, nio- 
bium, molybdenum and _ stainless 
steel, produced in plate, rod or 
tubular form. 


LANCE HOIST 


AA new oxygen jet lance hoist 
for remote mounting and _ auto- 
matie control has been developed 
by Reading Crane & Hoist Corp. 

This hoist is readily adaptable 
to floor, wall or ceiling mounting 
to meet specific furnace require- 
ments. The standard design has a 
2000-Ib lifting capacity and is 
driven by a 3-hp motor with speeds, 
controls, limit switches and brakes 
designed to user specifications. 
Fluid drive can also be furnished. 

Limit switches and remote con- 
trols can be provided for all con- 
ditions. These jet lance hoists are 
built with up to a ten circuit limit 
switch. They have been thoroughly 
field tested in over twenty pro- 
duction steel plants throughout 
the country. 


AIR CONTROL VALVE 


A A new air control valve by Hunt 
Valve Co. can be replaced (includ- 
ing plug-in solenoid) in less than 
30 see. Called the PDQ, this valve 
can be completely removed by 





osening two cap screws, twisting 
pilot cap, removing pilot cap and 
alve housing. 

The valve has only two replace- 
lent parts—the poppet spindle- 
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sleeve assembly and the solenoid 
pilot assembly (each of which is a 
self-contained unit). Repacking re- 
quires no tools, takes less than one 
minute. 

Weighing only four pounds, the 
PDQ valve is a full !'4-in. npt 
valve that will flow 335 efm with 
100-psig initial pressure to atmos- 
phere. 

A short-stroke pilot actuates a 
compact, full-orifice poppet spindle 
amazingly fast. Response time to 
fill a 140-cu in. vessel to 90 psig 
with an initial pressure source of 
100 psig is 0.113 see (6.8 electrical 


cycles). To exhaust the same vessel 
from 90 to 10 psig is 0.195 see 
(11.7 electrical cycles). 

The poppet design with built-in 
wear compensation and light but 
rugged aluminum construction elim- 
inates destructive hammering and 
prolongs zero leakage life. Available 
in tap sizes: ?¢ in., 4 in., 34 in. 


RELAY 


A A new relay (type COM-5) for 
complete motor protection from 
very light to heavy overloads is 
now available from the Westing- 





safety features. 


1140 





CLEVELAND 





day in — day out 
DEPENDABILITY 


Atlas cars like the 75-ton ore transfers above are 
built to the individual load and schedule of each 
user. This custom engineering method, with match- 
ing care in manufacturing, assures dependable 
service incorporating all approved personnel 


Since 1896 designers and builders of Ore Transfers... Scale 
Cars... Coke Quenchers...Coal Larries... Door Machines 
... Safety-Type Transfers ... Storage Battery Locomotives 


ATLAS CAR & MFG. COMPANY 


IVANHOE ROAD 
10, OHIO 
209 














TURN & LIFT 
MECHANISM 
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OX-HORN 
CONVEYOR 
1 LOADER iiidd 


COIL HANDLING SYSTEM LOADS AND UNLOADS 
EXISTING CONVEYORS AUTOMATICALLY 


This automatic coil handling system is an example of how Planet Versatility 
helped one of America’s largest steel mills modernize its 10-inch bar mill to handle 
larger, 2000-pound bar coils . . . and save money by designing the coil handling 
equipment to load and unload existing conveyors. 

A red-hot, 2000-pound bar coil is transferred from an existing drag-chain con- 
veyor to the automatic trolley conveyor loader by a single arm coil pusher. The 
coil pusher deposits the coil on a drop table which, when lowered, leaves the coil 
hanging on one arm of a turn and lift mechanism. As this machine revolves 180 
degrees it lifts the coil into position to be engaged by a trolley conveyor hook and, 
at the same time, lowers its other arm to receive the next coil. After cooling on 
the existing trolley conveyor, a downender removes the coil and sets it on a slider 
bed on which it is indexed into a banding position. The coil is then transferred onto 
an existing ox-horn conveyor. The entire system operates on a 15-second cycle and 
is completely automatic. 

This automatic coil handling system is more evidence of Planet’s versatility 

. its ability to engineer, manufacture, and erect automated systems which solve 
the most perplexing production, materials handling, and automation problems. 
Planet has automated production lines, built bulk and unit materials handling 
systems, designed and erected complete plants . . . and Planet systems are found 
in the plants of leading manufacturers in almost every industrial classification. 

Write or phone to have a Planet engineer demonstration how “‘PV”’ can help 
you ... you'll find it pays to plan with Planet. 
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house Electric Corp. The relay pro- 
vides protection by combining sev- 
eral elements to more closely match 
the motor heating curve. 

From minimum pickup to 
per cent of tap value setting, an 
ilarm is sounded and an operator 
s allowed five to ten minutes to 
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remove the trouble. With medium 
overloads, the COM-5 gives normal 
time delay tripping protection. The 
relay provides for instantaneous 
tripping on heavy fault current. 

In the past, a number of inde- 
relay packages were re- 
quired tor complete motor pro- 
tection. Now, with the new COM-5 
and ver- 


pendent 


relay, a more convenient 


satile package is provided. 


MODULES 


A Cutler-Hammer Ine. has avail- 
able a complete line of static regu- 
lator modules for industrial users. 
Trade-marked under the 
of “mPAC” modules, the line en- 
compasses ten building block regu- 
which represent a definite 
advance in versatility, dependabil- 


hame 


lators 


ity, long life and compactness. 
Originally developed for use on 
the company’s packaged d-c drives 
and mill 
these regulators are also available 


processing line control, 


to panel builders, control assemblers 
id custom designers. 
Completely static, the modules 
corporate the latest advances in 
the fields of semiconductor research 
id miniturization. The units are 
leal for control of motor or gener- 
tor fields, speed regulators, cur- 
nt regulators, time rate or cur- 
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rent limit control. 

A complete list of modules fol- 
lows: adjustable time reference unit; 
power supply; reference regulator; 
15-v comparator; 50-v comparator; 


power amplifier; cross-over unit; 
adjustable current limit unit; low 
level current amplifier; and 6-v 
bias supply. 

In addition to the modules, 
Cutler-Hammer also offers a com- 
plete line of magnetic amplifier 
field supply panels available in 


five current ratings at either 120 
or 240 v d-c to provide the power 
link between the modules and the 
motor or generator field. 


SPHERICAL BEARINGS 


A Hoover Ball and Bearing 
has announced the addition 
spherical roller bearings to its 
of bearings. 


Co. 
of 


line 


Featured are raceways and rollers 
that are “Super Finished”’ to afford 


working surfaces of 


mirror-like smoothness which m: 


longer bearing life 


superior performance. 


possible 


exceptional, 


ikes 


and 


The bearings are designed with 


a double of 
to accommodate excessively he 


row 


large-size rollers 
AVY 


radial and shock loads. High con- 


tact angle provides for substat 


itial 


thrust capacity in either direction. 
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The Bloom High Thermal Release 
Burner can be located in a furnace 
roof or wall to give the operator the 
temperature he needs for a given area. 
Maintenance on this burner is mini- 
mized, since alloy or cast iron parts 
aren’t exposed to high temperature. 


Applications include: 
Tube Upsetting 


Continuous Strip Pre-Heating, Annealing, 
Coating, and Drying 


Batch type Forging 
Aluminum Chip Melting 
Meta-Silicate Melting 


gh Heat 
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REEVES Vari-Speed Motodrive 


packed with new flexibility ... broader production use 


Now available in this compact design, Reeves 
Vari-Speed Motodrives deliver 2:1 through 
10:1 speed variation, 1.8 through 4660 rpm 

. % to 20 hp. 

The infinitely variable output speeds meet 
almost every production need. 

You can get these drives with output shaft 


Write today for 

complete data on 

sizes 100-500 (%q-20 hp) and 
sizes 8000 (25-40 hp) 


REEVES PULLEY COMPANY 
Division of R 3 LIANCE iNGintEaine co? 


COLUMBUS, INDIANA 


Tein Glo lalele (oFan. 4-1-3 2-198 O10) 2-S eke) dell oi alelalia-tel| 





on same or opposite side of the motor; ver- 
tical, 45°, horizontal or trunnion models; no 
reducer, and single, double or triple stage 
reductions . . . hundreds of space saving 
assemblies. Reeves provides a full range of 
modifications, accessories, and manual, 
remote or automatic controls. G-1639 
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the answers to your 

stee/ mill productivity 
problems are supplied by 
BIRDSBORD (Cées/gn /deas 





Rising costs can best be offset by a corresponding rise in design ideas through creative engineering has given 
productivity. The design of automated and semi- BIRDSBORO a number of industry firsts and a fine 
automated equipment now becomes more important backlog of experience to help in improving your prod- 
than ever before. BIRDSBORO, anticipating this trend, uctivity. Contact your BIRDSBORO representative 
has placed considerable emphasis on design in recent for details of recent steel mill equipment design suc- 
years. As a result, ideas have become as important a cesses. Main Office, Engineering Deparment and Plant: 
product as the finished equipment. This application of Birdsboro, Pa., District Office: Pittsburgh, Pa. 








PINION HOUSING 


MM-72-59 


BIRDSBORG 


CORPORATION 


STEEL MILL MACHINERY e HYDRAULIC PRESSES e CRUSHING MACHINERY e SPECIAL MACHINERY ¢ 
STEEL CASTINGS ¢ Weldments "CAST-WELD” Design © ROLLS: Steel, Alloy Iron, Alloy Steel 
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Open Hearth Furnaces— Photo Courtesy 
Jones & Laughlin Steel Corp. 


Soaking Pit— Photo Courtesy 
United States Steel Corp. 











Continuous Heating Furnaces— 
Photo Courtesy Crucible Steel Co. 





Heat Treating Furnace— 
Photo Courtesy Taylor Forge & Pipe Works 


increase Production ...lower Production Costs with 


LOFTUS industria FURNACES 


For years Loftus Industrial Furnaces have 
been providing dependable, economical service 
to the steel industry. Their long life and effi- 
cient performance have been proved by time. 
The fact that they materially contribute to 
lower-cost operation and increased production 
is a matter of record. 


Whatever your heating or heat-treating re- 


quirements, it will pay you to take advantage 
of Loftus’ long experience in furnace design 
and construction. Many of the world’s leading 
companies have—and to their utmost satis- 
faction, as proved by the high percentage of 
repeat orders we get. 

We would welcome an opportunity to quote 
on your requirements. 


From first heat to heat treat, look to L © ‘ 5% U — 


56+23+3 


Engineering Corporation 


1 Gateway Center, Pittsburgh, Pa. 


lron and Steel Engineer, January, 196‘ 



































at 


a’ TRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 


? 


WHERE TO 


POSITIONS WANTED 


EQUIPMENT FOR SALE 


POSITIONS VACANT 


BUY 
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WHERE TO BUY 


CHICAGO DISTRICT 





PAUL W. WENDT & SONS 


Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 


A. W. CADMAN MFG. CO. 
HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 


OHIO (Continued) 


PITTSBURGH (Continued) 








The C. W. THOMSON COMPANY 


“Wired Communication Specialists” 


e Loudspeaking Communication & Paging 
* Battery Operated Portable Equipment 


1718 Tytus Avenue Middletown, Ohio 
GArden 2-5441 














EHRET AND KINSEY 
Board of Trade Bidg., 141 West Jackson Blvd. 
Chicago 4, Illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 

“Cleveland” Worm Gearing and Worm 

Gear Speed Reducers—30 Years 
THE FARVAL CORPORATION 

“Farval” Centralized Lube Systems—30 

Years 
LUBRICATION PRODUCTS COMPANY 

“Stapax” Journal Box Lubricator—24 Years 
AMERIGEAR-ZURN, INC. 

“Amerigear” Flexible Couplings—9 Years 
AMERIGEAR-BLISS SPINDLE COUPLING 
DIVISION, E. W. BLISS CO. 

Spindle Couplings 
3904 West Vliet St. 
Milwaukee 8, Wisc. 


Phone: 
Division 2-7844 








PITTSBURGH DISTRICT 





METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 
HAZEN ENGINEERING CO. 
184 Sandy Creek Road (Penn Township) 
P. O. Box 10597 PITTSBURGH 35, Pa. 
CHurchill 2-1750 








W. G. KERR CO., INC. 

1005 Liberty Ave. PITTSBURGH, PA. 
Phone: ATlantic 1-4692 
Representing: 

FOOTE BROS.—Gears and Speed Reducers 

REEVES—Variable Speed Drives 

THOMAS—Fiexible Couplings 

WICHITA—Air Tube Disc Clutches & Brakes 

VICKERS—Magneclutches & Brakes 

TELSMITH—Telsmith Crushers 

CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 












ATTERSON 
MERSON 
OMSTOCK,iINc. 





aA 
La 
SBuURGH: 


ELECTRICAL CONTRACTORS 


ENGINEERS 


SPECIALIZING IN CONSTRUCTION 
IN THE STEEL INDUSTRY 


313 EAST CARSON ST. 








PITTSBURGH 19, PA. 








CONSULTING ENGINEERS 





























— 


BERRY BEARING COMPANY 
Bearing Headguarters 


Since 19.20 


Phone: DAnube 6-6800 
2633 S. Michigan Ave Chicago 16, Ill 





OHIO DISTRICT 


MMe CALVERT @. 


Producers of Calvert Bus 











@ BARE BUS FABRICATION 
@ CABLE LEADS, 

Air and liquid cooled 
JUNCTION BOXES, 

600 to 23,000 volts 

@ HIGH AMPERE TERMINALS 


ED. 3-1944 
19851 Ingersoll Dr., Rocky River 16, O. 
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RITTER E/NGINEERING CO. 


PITTSBURGH—CHICAGO—MiILW AUKEE 


Engineers ® Distributors * Contractors 


Specializing in Lubrication and Hydraulic 
Systems; Transmission and Conveying 
Systems; System Components 


“DOING SPECIAL JOBS THAT OTHERS 
TURN DOWN IS OUR BREAD & BUTTER!” 











ROLLING MILLS 
and EQUIPMENT 


FRANK B. FOSTER, INC. 
22% DING UKGH 22 


) OLIVER BUII PITTS a 


Cable Addres t STER” Pittsburgh 





W. VANCE MIDDOUGH & ASSOCIATES 
Consulting Engineers 
DEVELOPMENT ® DESIGN *® LAYOUT 
STEEL MILL ®© HEAVY INDUSTRIAL 
Frederick Building Cleveland 15, Ohio 
Prospect 1-2060 











MARTIN J. CONWAY 
Consulting Fuel Engineer 

111 South Duke Street Millersville, Pa. 

Telephone: TRinity 2-7153 


Steel Industry Representative for 
CHEMICAL CONSTRUCTION CORPORATION 
P-A- VENTURI SCRUBBER 


Cleaning Blast Furnace, Converter, Open Hearth 
and Scarfing Gases. Bulletins Available. 






















Use 
STEEL MILL EQUIPMENT 


Rolling Mills 
Cranes — Machine Tools 


"T ippins Ni ACHINERY to. 


Pittsburgh 6, Pa. 


AUBURN & ASSOCIATES, INC. 
ENGINEERS 


COMPLETE 
ENGINEERING e DESIGN e LAYOUT 
FOR 

STEEL MILLS AND HEAVY INDUSTRY 
Auburn Bldg. 


1051 Brinton Road, Pittsburgh 21, Pa. 
Telephone CH. 2-7120 
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THE ENGINEERING MART Consulting Engineers (Continued) 


Consulting Engineers (Continued) 








ROSS E. BEYNON 


Consultant 
ROLLING LAYOUT AND ROLL DESIGN 
7658 Coles Avenue Chicago 49, Illinois 


Telephone SAginaw 1-3466 


ASTOR L. THURMAN 


Management Consultant 
and 
Censulting Engineer 
1035 Genesee Drive Youngstown, Ohio 
Telephone STerling 2-4841 














HOUSER AND CARAFAS ENGINEERING CO. 


Engineering for Industry 
4 Smithfield Street Pittsburgh 22, Pa. 


Phone: GRant 1-9929 








MACCABEE & ASSOCIATES 


Consultants & Design Engineers 
For The Steel Industry 


173 W. Madison St. 


BEN MA 
ueeees CHICAGO 2, ILLINOIS 


ENGINEERS 
DESIGNERS 
BUILDERS 


Complete Engineering Services for the Steel 
Industry 


Instaliatien Engineering — Turnkey Contracts 
Plant Layout — Material Handling — Models 
Machinery Designers — Mili Bullders 


LOMBARD 


CORPORATION 
639 Wick Avenue Youngstown 1, Ohio 
Riverside 7-3535 




















JAMESON & ASSOCIATES 
CONSULTING ENGINEERS 
STEEL MILLS & HEAVY INDUSTRY 
ENGINEERING—DESIGN—LAYOUT 
173 W. Madison St. Chicago 2, Ill. 
Phone RAndolph 6-9229 








STEEL MILL ENGINEERING 


MECHANICAL—ELECTRICAL 
STRUCTURAL 


JOHN N. DANIGGELIS 


ASSOCIATES 
222 W. Adams St. Chicago 6, Ill. 


Randolph 6-2274 
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DESIGNED BY 2 
; SSWALLACE F. SCHOTT: \ 
; £2 CONSTRUCTED BY 7 

JAMES CAMPBELL SMITH, INC. 
WILLOUGHBY, OHIO 





POSITIONS WANTED 





MECHANICAL ENGINEER 


with 25 years experience in the design, layout, 
erection, estimating and procurement of steel rolling 
mills wishes to relocate. European background 
Interested in overseas or U.S.A. assignments. Write 
to 

Box 101, Iron and Steel Engineer, 1010 Empire 
Building, Pittsburgh 22, Pa. 














THE OSBORN ENGINEERING CO. 
Consultants and Designers 
HEAVY INDUSTRY 
PIERS AND DOCKS e LABORATORIES 
7016 Euclid Avenue, Cleveland 3, Ohio 
Express 1-3380 








IRA E. KING 


Consultant 
Production Problems in Mill Practice 
Specialist in Alloys of Steel 


2434 Hay Street Easton, Pa. 
Telephone — Easton 3-3858 











ABSTRACTS OF 
ENGINEERING SUBJECTS 
IN EVERY LANGUAGE 


1500 Periodicals—Bulletins and Reports of 
Government Bureaus—Research Organizations 
(Institutes and Universities 
Through Daily - Weekly - or Annual Services 
to meet your needs 
249 “Field of Interest’ DIVISIONS described in 
16-page Catalog—Free on request 


THE ENGINEERING INDEX, Inc. 


(A non-profit organization) 


29 West 39th St., New York 18 
SAVES YOUR TIME—MONEY—ENERGY 








216 





Hi..l'm back 





SURE...1 had 
a heart attack’ 


Jack Morgan, oil worker, is 
one of thousands back at work 
after a heart attack. 

New drugs, new treatment, 
the latest knowledge devel- 
oped through heart research 
helped pull them through. 


You don’t have to have 
heart disease to appreciate 
the story of Jack Morgan 
and the value of research 
supported by the Heart 
Fund. Whatever your job, 
your life depends on your 
heart. Whatever protects 
your heart is a sound invest- 


ment in your future. 


HEART 
FUND 


+] 


® Defense 


HEART 
DISEASE 


| 


Enemy 
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Look at these features—many of 
them exclusive with the patented 


POOLE: 


Adjusts itself to all conditions, leav- 
ing its members free to float with- 
out strain to parts. 


Geared type providing great 
strength, the highest efficiency of 
modern flexible coupling design. 


No flexing materials to crystallize 
or break .. . No welded parts... 

Filled with oil, self-lubricating . . 

Oil tight, dust tight . . . Permits 
free lateral float . . . Stronger than 
shafts it connects . . . Compen- 
sates for both off-set and angular 
misalignment. 


POOLE FOUNDRY & MACHINE COMPANY |: 
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POOLE Flexible couplings 

















Steel mill drives equipped with POOLE FLEXIBLE COUPLINGS. 





Get the whole story from our handbook, 
‘Flexible Couplings.’ A copy will li F 
sent gladly without obligation. 
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1700 UNION AVE. 
BALTIMORE 11, MD. 


Iron and Steel Engineer, January, 1960 





Farval centralized lubrication 
protects 24 vital bearings 
on Birdsboro cold bar shear 


This rugged Birdsboro Cold Bar Shear, installed in a leading 
Mid-Western steel producing plant, will never have to go “‘off 
production” due to bearing failure. 

That’s because a modern Farval Centralized System protects the 
shear’s 24 vital bearings. With a few strokes of the master pump 
lever, the operator knows all bearings are adequately lubricated. 

Wherever steel is produced or fabricated, you’ll find all types 
of Farval Lubricating Systems protecting bearings and prolonging 
life of metalworking machinery. 

Call us today and a Farval specialist will gladly show how these 
centralized lubricating systems will save production, maintenance, 
and labor time in your own plant. Or, write for free revised 
Bulletin 26-T—it gives the complete ‘“‘Farval Story”. 

The Farval Corporation, 3278 East 80th Street, Cleveland 4, Ohio. 


AN Affiliate of The Cleveland Worm & Gear Company 


® A subsidiary of Eaton Manufacturing Company 
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FARVAL 
—Studies in 
Centralized 
Lubrication 

No. 247 


KEYS TO ADEQUATE 

LUBRICATION 
—wherever you see the sign of 
Farval—familiar valve 
manifolds, dual lubricant lines 
and pump stations—you know 
rolling mill equipment is being 
properly lubricated. 


FARVE 





Hats off to the profit makers! 


Maintenance departments are major profit 
makers. Here’s why: 

A 10‘: reduction in maintenance costs can 
result in a 4% jump in profits in the aver- 
age plant—according to latest Commerce 
Department figures. 

Increasing numbers of cost-conscious 
maintenance men are adopting Organized 
Lubrication as one of the proven ways to 
reduce costs. As Texaco Lubrication Engi- 
neers have demonstrated time and again, 
an Organized Lubrication program can cut 
direct maintenance costs as much as 10%! 
(Other benefits: more dependable pro- 


LUBRICATION 


IS A MAJOR FACTOR 


duction, reduced lube inventory, simplified 
purchasing. ) 

Managers throughout the U.S. who have 
installed and evaluated Organized Lubrica- 
tion programs can testify to the profit gained. 

Texaco Lubrication Engineers can offer 
help and helpful material to start an Organ- 
ized Lubrication program in your plant. Why 
don’t you look into it? Call our expert—or 
write for a copy of our book: “Organized 
Lubrication ... Major Cost Control Factor.” 


Texaco Ine., 135 East 42nd Street, New 
York 17, N. Y., Dept. TS-132. 


Organizea 
Lubrication 


IN COST CONTROL 
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